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SUMMARY 
 
Successful organisations have a well-defined mission and a strategy for 
accomplishing that mission.  The organisation strategy involves the building of a 
competitive advantage in a defined market.  Activities are oriented around this 
business strategy.  When utilised effectively, technology is a powerful instrument 
for enhancing the organisation’s competitiveness.  Technology management is the 
application of managerial techniques most suitable for ensuring that the 
technological factor is exploited for achievement of an organisation's goals.  It is 
critical to correctly implement appropriate practices related to technology and 
innovation management at organisational level.  
 
Most organisations are technology intensive and deliver products or services.  The 
research investigates, through the use of technology auditing, the present and 
future technology needs of the organisation.  It also tried to establish the impact of 
technology auditing on the competitive advantage of the organisation.  The 
research attempts to set a strategic context for the array of tools, technologies and 
standards emerging to support the organisation.  The research analysed the 
potential of technology auditing to facilitate a dynamic scale of economy where the 
organisations take on the tasks of managing its technology.  
 
Basic theoretical principles of a technological audit were applied when the 
researcher conducted the technology audit.  Because there is no organisation that 
is an exact replica of another, a technology audit must be custom made for the 
specific organisation where it is conducted.  A micro business, MP Engineering, in 
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the Port Elizabeth Metropole was chosen to conduct the technology audit at for the 
purpose of this research project.  The research results confirmed the literature 
currently available. 
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CHAPTER 1 
GENERAL INTRODUCTION AND PLAN OF THE STUDY 
 
1.1 INTRODUCTION 
Escalating, competitive and demanding environments have forced 
organisations in the marketplace, to be more efficient and lean.  
Organisations must adapt with increasing speed to market pressures and 
competitor’s innovations (Trott 1998:4).  To survive organisations must 
search globally for opportunities and resources, focus on core 
competencies and their competitive advantage.  Successful organisations 
have a well-defined mission and a strategy for accomplishing that mission.  
Their strategy involves the building of a competitive advantage in some 
defined market.  Within the organisation activities are oriented around this 
business strategy (www.clarity-dev.com). 
 
Organisations all face significant challenges of how to balance economic 
and commercial objectives with public responsibilities and external factors 
to achieve greatest benefit for the key stakeholders.  The nature of the 
firm, where it is situated and where the target market lies and whether the 
organisation’s customers are local or global, will determine the 
organisation’s strategy (Hough & Neuland 2000:118). 
 
Technology has becomes an increasingly dynamic sector of the global 
economy.  The critical task is now to maintain a broad awareness of the 
nature and potential impact of emerging technologies, the points of 
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convergence, and impact on marketplace trends on a worldwide basis.  
Management of technology is an interdisciplinary field that integrates 
science, engineering, and management knowledge and practice.  The 
focus is on technology as the primary factor in wealth creation.  Wealth 
creation involves more than just fiscal values and it may encompass 
factors such as enhancement of knowledge, intellectual capital, effective 
exploitation of resources, preservation of the natural environment, and 
other factors that may contribute to raising the standard of living and 
quality of life (Khalil 2000:21). 
 
Managing technology implies managing the systems that enable the 
creation, acquisition and exploitation of technology.  It involves assuming 
responsibility for creating, acquiring, and spinning out technology to aid 
human endeavours and satisfy customers’ needs.  Research, inventions 
and development are essential components in technology creation and the 
enhancement of technological progress.  Innovation is the generation and 
exploitation of new ideas (Khalil 2000:7). 
 
Innovation can deliver three priceless assets to corporate strategy, 
substantial future growth, competitive advantage and ability to leapfrog 
major competition.  Innovation is not without risk.  If it is successful the 
payoff is significant.  There are two principal sources of innovation to be 
examined, neither of which is sufficient in itself, customer needs analysis, 
(market pull) and technology development analysis (technology push) 
(Narayanan 2001:71). 
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It is only when technology is connected with a customer that its benefits 
are realised.  A customer is a beneficiary and could be an individual, a 
corporation, or a government entity.  An invention made and put on a shelf 
is not contributing to wealth and an idea that emerges and is not exploited, 
even if it was patented, does not bring monetary returns.  Technology 
generates wealth when it is commercialised or used to achieve a desired 
strategic or operational objective for an organisation (Khalil 2000:7). 
 
Organisations recognise the need for transition to advanced technologies 
and understand the relationship between successful technology 
implementation and competitive advantage.  The transition process 
involves a fair amount of risk, mainly because new technologies are not 
easy to integrate with existing legacy environments.  To mitigate transition 
risk, a plan must be devised and a methodology followed that leads 
organisations through a process to identify business problems and 
requirements, establish clear goals, evaluate technology options, and 
choose and implement the most appropriate solution.  Competence is a 
technological ability, such as proven ability to manufacture reliable silicon 
production equipment.  Capability is a managerial ability, such as efficient 
allocation of resources toward the development of core competencies, as 
well as the divisions that support the strengths within an organisation.  
Technology intelligence is a critical input into strategic decisions.  The 
process of technology intelligence generation should be carefully managed 
(Trott 1998:84). 
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The Herring Model’s five steps of needs assessment, planning, collection, 
analysis, and presentation, provide a useful way of organising the activity 
(Narayanan 2001:232).  In today’s environment, intelligence gathering 
should be global and frequent; also, organisations have to act quickly on 
the information obtained.  The technology-related data is interpreted to 
yield information and intelligence results from inferences of implications 
from the information (Levy 1998:160).  Technology intelligence falls into 
three levels, macro, industry, and program/project-related (Narayanan 
2001:160). 
 
Technology provides the organisation with the current and future 
capabilities that the organisation needs to provide its customers with its 
goods and services (Steele 1989:2). 
 
The organisation’s competitive position partially determines the way in 
which technology is incorporated into the strategy-making process.  
Businesses with a weak, or marginal, competitive position tend to use 
technology as a means of avoiding price and cost competition, and to 
create a sustainable niche.  Leading companies, in contrast, generally use 
technology as a means of reinforcing their position without changing the 
fundamental rules of the game. 
 
Technology is one of the main sources of competitive advantage.  It can 
lower costs through scale or experience.  Technology can also contribute 
to the differentiation of the organisation’s products or services, becoming 
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the foundation of a differentiation strategy enabling the business to avoid 
direct price competition.  Technological change plays a crucial role in new-
game strategies where businesses deliberately change the rules, to their 
advantage, by modifying the forces shaping competition in the industry 
(Lynch 2000:566). 
 
Scientific research is the pursuit of yet undiscovered knowledge and 
results in inventions and discoveries whereas technology is the application 
of new knowledge.  Basic scientific research is the generation of/search for 
new knowledge about the business world and results in discoveries.  
Applied scientific research is geared toward solving a specific technological 
problem and results in inventions.  Inventions and discoveries have no 
commercial value in and of themselves (Steele 1989:59). 
 
Two types of competitive behaviour with respect to technology can be 
observed: the organisation can switch from a differentiation strategy based 
on a technological advantage to a cost leadership strategy based on scale, 
accumulated experience and a dominant market position or make a 
constant effort to innovate and improve technology, thereby maintaining a 
dynamic competitive advantage (Lynch 2000:567). 
 
Technological entrepreneurship bridges the gap between the technical and 
commercial worlds melding markets and inventions to develop products, 
which are technical innovations. 
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Combining innovations and administrative capabilities, technical 
entrepreneurship sets the foundation for successful organisational 
management. Corporate strategy is the pattern of major objectives, 
purposes or goals and essential policies or plans for achieving those goals 
in such a way as to define what business the company is in or is to be in 
and the kind of company it is or is to be (Steele 1989:2). 
 
The strategy of the organisation is the result of the organisational learning 
process and the direction management takes.  The strategy of the 
organisation is reflected in its product market mix, core competencies, 
values, product market areas, use of resources and human resource 
development.  Strategy must be backed by the capability to employ it.  
Strategy roadmaps the direction and advantage the organisation will take 
of its strengths and opportunities while avoiding or minimising its threats 
and weaknesses. Organisational strategy is defined not only in 
management’s beliefs and vision, but also in its actions.  It is not only what 
is professed, but also what is employed that defines a firm’s strategy 
(Steele 1989:64). 
 
The organisation must focus on effective technology strategies using a 
systematic self-diagnostic technique.  To remain competitive, the 
organisation has to monitor technological developments in industry 
continuously.  Technology when utilised effectively is a powerful instrument 
for enhancing organisation’s competitiveness.   
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A critical part of this approach lies in correct implementation of appropriate 
practices related to technology and innovation management at 
organisational level.  
 
An organisation’s technology strategy must take into consideration; how 
technology supports the business strategy; in what ways technology can 
be utilised as a source of competitive advantage and actions in technology 
development and acquisition to be undertaken in order to achieve the 
identified enterprise objectives.  The identification of critical technological 
needs provides a structural framework for assessing and analysing 
information to define a technology strategy (Lynch 2000:155). 
 
Business strategy sets the requirements that any functional strategy has to 
fulfil and specifies the scope and targets for each of those functional 
strategies, i.e. marketing strategy, finance strategy as well as technology 
strategy.  Since in many small to medium-sized manufacturing companies 
business strategies are not clearly drawn up, a simplified set of instruments 
is proposed in the first part of the research to assist the organisation’s 
management in proper definition of the enterprise business strategy.  By 
using this methodology, the small to medium-sized manufacturing 
organisation can implement a more organised strategic management by 
referring its technology strategy to its business strategies (Dodgson 
2000:151). 
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1.2  MAIN PROBLEM 
Based on the above discussion, the following problem will be addressed by 
this research: 
 
Technology auditing as means of ensuring business continuity in a 
manufacturing organisation. 
 
1.3 SUB-PROBLEM 
The following sub-problems have been identified in order to deal with and 
solve the main problem: 
 
(a) Sub-problem 1:  What is the relationship between technology, business 
strategy and innovation in ensuring continuity of the organisation? 
 
(b) Sub-problem 2:  What does a technology audit consist of and what tools 
are available to help conduct the technology audit according to the 
research literature? 
 
(c) Sub-problem 3:  What is the process flow of a technology audit? 
 
1.4  OBJECTIVE OF THE STUDY 
This research will put forward some guidelines on how to identify the 
critical technological needs of a small to medium-sized manufacturing firm 
and analysing their goals.  The organisation’s strengths and weaknesses, 
opportunities, and threats will also be analysed. 
 9 
When formulating an appropriate technology management strategy the 
organisation must first identify critical technological needs that are 
essential for its continuation in the market place. 
 
This research analyses the potential of technology auditing to facilitate a 
dynamic, scale of economy, where the organisations take on the tasks of 
managing its technology.  The research attempts to set a strategic context 
for the array of tools, technologies and standards emerging to support 
business. 
 
This paper investigates; using technology auditing, the present and future 
technology needs of business; the role technology auditing has on the 
competitive advantage of the organisation and the role of management 
within the technology audit. 
 
It is intended in this study to develop a technology audit survey based on 
existing technology audit surveys that will be specific to the manufacturing 
environment.  This audit must reconcile procedure to ensure that the 
technology infrastructure is implemented as planned to support corporate 
goals, ensure that technology deployment strategies are implemented as 
planned in support of overall business goals and improve ability to plan for 
technology upgrades based on current needs and accurately project the 
required budget and technology resources needed in future. 
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A major goal of this research is for the organisation to find workable tools 
to evaluate where the organisation finds itself relative to its closest 
competition and where it should be to continue in future and improve 
innovation in technology-based organisations.  The importance of 
technology, both as an asset and as a determinant of success for the total 
enterprise, is a core concept.  In order to bridge the gap between 
technology and business domains, the research will establish a strong 
cross-functional focus that rests upon technical and managerial disciplines.  
The opportunity for synthesis of this integrated learning experience is 
provided by a technology audit in the field. 
 
1.5 DELIMITATION OF THE RESEARCH 
The delimitation of the research serves the purpose of making the research 
topic manageable from a research point of view.  The omission of certain 
topics does not imply that there is no need for further research. 
 
1.5.1 THEORETICAL DELIMITATION 
This research paper is devoted to developing a framework for small to 
medium-sized organisations in South Africa to evaluate themselves 
technologically against a standard and ensure business continuity as a 
result of performing technology audits. 
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1.5.2 GEOGRAPHICAL DEMARCATION 
Research will be conducted with a small manufacturing concern in the 
Nelson Mandela Meteropole.  Because a technology audit is an involved 
science only one business was chosen. 
 
1.6 DEFINITION OF SELECTED CONCEPTS 
1.6.1 TECHNOLOGY 
According to Khalil (2000:2) “technology is the knowledge applied to the 
creation of goods, provision of services, and improvement of our 
stewardship of precious and finite resources.”  Technology can also be 
described as the means by which organisations apply understanding of the 
natural world to the solution of practical problems.  Technology is the 
combination of “hardware” such as buildings and equipment and “software” 
consisting of skills, knowledge and experience (Miles 1995:3).  For 
technology to be successful it must be applied and maintained.  For the 
purpose of this research, the definition of Miles will be used, as the focus 
will be on machinery technologies, but also on human resource 
technology. 
 
1.6.2 COMPETITIVE ADVANTAGE 
A business is said to have a competitive advantage when it has core 
competencies that are difficult to imitate by the competition (Khalil 
2000:236).  Competitive advantages can be time bound as new technology 
can narrow the gap between the organisation and competition. 
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1.6.3 MANAGEMENT OF TECHNOLOGIES 
Management of technologies is an interdisciplinary field that integrates 
science, engineering and management knowledge and practice.  The focus 
is on technology as primary factor in the creation of wealth.  Wealth is not 
only money but is intellectual capital, effective exploitation of resources 
and enhancement of knowledge (Khalil 2000:7). 
 
1.6.4 TECHNOLOGY PLANNING 
Technology planning is a component of corporate business planning.  
Strategic information technology planning assists with the awareness, 
evaluation, and deployment of current and evolving information 
technologies.  Technology planning are critical elements for the 
organisation (Khalil 2000:253). 
 
1.6.5 DEFINITIONS OF TECHNOLOGY AUDITS 
A technology audit is an analysis of a company's operations with the 
purpose of identifying opportunities to increase profitability.  The audit 
accommodates the needs of individual manufacturers and emphasises the 
importance of appropriate technology and systems (www.reuters.com). 
 
A technology audit is a thorough investigation into a particular technology.  
It will be an independent and confidential review of a technology, which will 
allow the company to realise the organisation’s potential, select an 
appropriate exploitation route for the technology and find appropriate 
sources of future funding (www.southwest-irc.org.uk). 
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1.7 SIGNIFICANCE OF THE RESEARCH 
Considering technology when formulating the organisation’s overall 
strategy requires a preliminary step:  the technology audit, or diagnosis of 
the organisation’s current technological state.  This entails inventorying its 
technological assets, evaluating the competitive impact as well as the 
maturity of the various technologies, and analysing the organisation’s 
technology portfolio. 
 
These analyses can prove invaluable when it comes to making key 
technological choices involving the selection, acquisition, and exploitation 
of technology.  Technology audit refers to the process of gathering 
intelligence internal to a firm, whereas mapping refers to gathering 
intelligence about the external environment. 
 
In the research literature many a reference is made to the technology audit 
but not much is written on the technology audit itself and no standard 
exists.  Various questionnaires are presented as the technology audit itself.  
These questionnaires are known as the technology audit survey and are 
only the start of the technology audit process.  This research will attempt to 
develop a more standard technology audit that can serve as a basis for 
further studies. 
 
1.8 FINDINGS FROM OTHER RESEARCH 
Various commercial Internet websites offer to conduct technology audits, 
but do indicate what the service will entail.  
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After an extensive literature search and surfing the Internet for many 
months the researcher has to conclude that not much research is available 
regarding the technology audit itself.  The researcher has found various 
“technology audits” relating to educational institutions but disregarded them 
as their focus was on the level of the learner’s technological skills. 
 
1.9 RESEARCH METHODOLOGY 
The methodology used in this study consists of a literature survey and an 
empirical investigation. 
 
1.9.1 LITERATURE SURVEY 
The literature research will consist of a comprehensive literature study 
analysing what technology auditing must consist of to be an effective work 
tool in creating current and future wealth in an organisation.  The various 
components of a technology audit and the purpose will be identified using 
relevant literature from the discipline management of technology.  The 
theoretical list of factors influencing the success of technology auditing will 
be identified. 
 
1.9.2 EMPIRICAL STUDY 
The empirical study consists of: 
 
(a) Technology audit survey 
A technology audit survey and the technology audit developed using 
existing audits that evaluate and determine the level of technology and the 
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position of the organisation for continuity.  This survey assists to determine 
the position of the organisation. 
 
(b) Sample 
The researcher chose MP Engineering for the empirical research audit, as 
this company is reliant on its technology competences.  The research 
focussed on the total organisation.  Operational constraints limited the 
sample size, as a technology audit is an evolved process.  The group of 
employees surveyed and studied were accountants, managers and top 
management.  The company currently employs eight employees. 
 
(c) Statistical analysis of data 
The statistical procedures used in interpreting and analysing the data was 
done in consultation with the researcher’s promoter.  Microsoft Excel was 
utilised to analyse and present data.  Tables and graphs were used to 
visualise the results from the research conducted. 
 
(d) Development of current technology audit model 
The model was developed in consultation with the researcher’s promoter 
and existing models available in literature and the web.  
 
1.10 KEY ASSUMPTIONS 
When discussing technology the universal concept of balance sheet assets 
such as machinery and equipment are not the only assets referred to but 
include intellectual assets such as licensing, trademarks, intellectual 
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knowledge and human resources.  The conclusions drawn from the 
research in the Nelson Mandela Metropole should be applicable 
throughout South Africa. 
 
1.11 STRUCTURING OF THE THESIS 
In Chapter 1, the problem of the study is stated and an overview of how the 
research was planned and administered is provided.  Chapter 2 serves as 
the theoretical background to put technology into context regarding 
innovation and strategy.  Chapter 3 will focus on the purpose of the 
technology audit and what “tools” are available to develop a 
comprehensive technology audit.  Chapter 4 will focus on the technology 
audit and process flow.  In Chapter 4 a technology audit survey and audit 
will be presented to be tested in the empirical study as discussed in 
Chapters 3.  The final chapter of this research project contains a summary 
of the research, conclusion and recommendations.  
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CHAPTER 2 
TECHNOLOGY, INNOVATION AND STRATEGY 
 
2.1 INTRODUCTION 
Entering the global arena has necessitated investment in technology.  
Businesses are under pressure to use new computer technology to help 
increase staff productivity, perform specialised tasks and simplify executing 
manual work procedures and processes.  The success of the organisation 
is reliant on its leaders’ ability to manage resources in a world of rapid 
changing technology.  The economic present and future of the organisation 
depends on the management of technology.  When loss of 
competitiveness occurs the organisation must focus on the management of 
technology (Khalil 2000:7). 
 
The theoretical foundation of management of technology is introduced by 
first looking at definitions, followed by an outline of innovation, strategy and 
technology and the links that exist between these concepts.  Furthermore 
the organisation needs to expand existing economic environments to 
support growing business requirements and to maintain competitive 
advantages over competition.  
 
Effective management of technology enhances economic prosperity for the 
organisation.  Technology is a wealth creator.  Exploiting technology has a 
direct effect on the competitiveness of the organisation.  There is a link 
between innovation and economic success.  
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The development of new technology gives the innovator a leading edge.  
The application of technology is one of the keys to success in a 
competitive economy (Khalil 2000:7). 
 
Determining organisational technological needs can help businesses 
maintain a competitive advantage and help bolster growth.  The 
importance of identifying, valuing and protecting the organisation’s 
intellectual property assets by the organisation cannot be overstated.  
Assets become relevant when an organisation is planning to in-license or 
out-license technology, form partnerships with other companies, or obtain 
funding for its development (www.windowsadvantage.com). 
 
Identifying an organisation's critical technological needs is essential when 
formulating an appropriate technology management strategy.  An 
organisation’s technology strategy must take into consideration: 
 
· How technology supports the business strategy; 
· If and in what ways technology can be utilised as a source of competitive 
advantage; and 
· Actions in technology development and acquisition to be undertaken in 
order to achieve the identified organisation’s objectives (Lynch 2000:490). 
 
The identification of critical technological provides a structural framework 
for assessing and analysing information to define a technology strategy.  
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When dealing with the technological issues at micro-to-small organisation 
level two considerations should be taken into account: 
 
· Business strategy sets the requirements that functional strategy has to fulfil 
and specifies the scope and goals for each of those functional strategies, 
i.e. marketing strategy, finance strategy as well as technology strategy.  In 
many organisations a business strategy is not clearly drawn up and 
therefore necessitates a simplified set of instruments to assist the 
organisation’s management in proper definition of the organisation’s 
business strategy.  This leads to the identification of critical technological 
needs and the technology strategy to be linked to the organisational 
strategy.  By following the above methodology, the organisation can 
implement organised strategic management, referring its technology 
strategy to its business strategies. 
· Research and development can be defined as development and 
engineering activities, since micro-to-small organisations seldom perform 
research activities.  Each organisation is unique and therefore the 
methodology proposed should be adapted to address each specific 
organisation.  In many small organisations, technology strategy means on 
deciding what kind of improvements to make in the manufacturing process 
and/or what equipment to purchase in order to satisfy the organisation’s 
needs (www.technology4sme.com). 
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Technology projects in these cases are reduced to the purchase of a new 
machine along the related engineering project. Sometimes an engineering 
project must be executed in order to ensure the implementation of the new 
machine.  When the organisation is technologically more advanced, 
development projects may be envisaged.  The technological decisions are 
more complex and involve evaluation of different approaches to technology 
acquisition and to management of the portfolio of technological projects 
(www.1000ventures.com).  
 
The methodology that should be followed in establishing organisational 
strategy is as follows: 
 
· Organisational survey and technology audit:  The organisational survey 
and technology audit will help in understanding the level of attention paid to 
technology in the organisation and facilitates the involvement of employees 
from different departments of the organisation in the technology 
management process.  The organisational survey and technology audit 
provides an instrument for auditing the organisation's technological 
capabilities and its awareness of technology as a means of improving 
competition.  The organisational survey and technology audit are used to 
assess whether the organisation’s management has the appropriate level 
of understanding of technology and technology management, and whether 
the required climate to use technology is in place. 
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· The development of the organisation’s business strategy can be divided 
into three steps: product-market analysis, trends analysis, and 
identification of market competitive factors. 
 
Formulation of technology strategy addresses the issue of how to identify 
the critical technological needs and identifies the basic dimensions of a 
technology strategy.  It consists of three steps: technology assessment, 
technology selection, and definition of the portfolio of technological 
projects, and strategic priorities and actions (www.technology4sme.com). 
 
2.2 TECHNOLOGY 
According to Khalil (2000:1) technology is the knowledge applied to the 
creation of goods, provision of services, and improvement of stewardship 
of precious and finite resources Technology can also be described as the 
means by which organisations apply understanding of the natural world to 
the solution of practical problems.  Technology is the combination of 
“hardware” such as buildings and equipment and “software” consisting of 
skills, knowledge and experience (Miles 1995: 3). 
 
For technology to be successful, it must be applied and maintained.  
Technology is a specific process producing a specific product.  Technology 
provides the organisation with the current and future capabilities that the 
organisation needs to provide its customers with its goods and services 
(Steele 1989).   
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Another definition for technology is the process, which through an explicit 
or implicit phase of research and development (the application of scientific 
knowledge), allows for commercial production of goods or services 
(Dussauge, Hart & Ramanatsoa 1992:1).  Technology needs to be 
integrated into other functions of the organisation, to help create a 
business.  These will include: sales, marketing, finance, management, 
organisation, planning and support services etc. 
 
2.2.1 CLASSIFICATION OF TECHNOLOGY 
Technology can be classified in several ways.  The following classifications 
are important in establishing a common vocabulary for the ensuing 
discussion in this research. 
 
2.2.1.1 New technology 
New technology is any newly introduced or implemented technology that 
has an explicit impact on the way an organisation produces products or 
provides services.  The technology does not have to be new to the world, 
only to the organisation.  The technology could have been developed years 
before and used by others, but it is classified as new whenever introduced 
for the first time in a new situation.  New technology has a profound effect 
on improving productivity and maintaining a competitive business 
enterprise (Khalil 2000:4). 
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2.2.1.2 Emerging technology 
Emerging technology is any technology that is not yet fully commercialised 
but will become so within about five years.  This technology may be 
currently in limited use but is expected to evolve significantly, for example 
genetic engineering, nano-technology, superconductivity, and the Internet.  
Emerging technologies create new industries and may make existing 
industries obsolete.  Emerging technologies have the potential of triggering 
large changes in institutions and in society itself (Khalil 2000:4). 
 
2.2.1.3 High technology 
High technology refers to advanced or sophisticated technologies.  High 
technologies are utilised by a wide variety of industries having certain 
characteristics.  A company is classified as high-tech when it has the 
following characteristics: 
 
· It employs highly educated people; 
· Its technology is changing at a faster rate than that of other industries; 
· It competes with technological innovation; 
· It has high levels of research-and-development expenditure; 
· It has the potential to use technology for rapid growth;  and 
· Its survival is threatened by the emergence of competing technology (Khalil 
2000:4). 
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2.2.1.4 Low technology 
Low technology refers to technologies that are used extensively by society.   
Low technologies are utilised by a wide variety of industries and have the 
following characteristics: 
 
· They employ people with relatively low levels of education or skill; 
· They use manual or semiautomatic operations; 
· They have low levels of research expenditure; 
· The technology base used is stable with little change; and 
· Products produced are mostly of the type that satisfies basic human 
needs, such as food, shelter, clothing, and basic human services (Khalil 
2000:5). 
 
2.2.1.5 Medium technology 
Medium technology consists of a wide set of technologies that fall between 
high and low technologies.  It refers to mature technologies that are more 
amenable than others to technology transfer.  Examples of industries in 
this category are consumer products and the automotive industry (Khalil 
2000:5). 
 
2.2.1.6 Appropriate technology 
Appropriate technology is used to indicate a good match between the 
technology utilised and the resources required for its optimal use.  The 
technology could be on low, medium, or high level.   
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The use of use high technology when there is a lack of necessary 
infrastructure or skilled personnel would not make sense.  Utilising the 
appropriate level of technology results in better use of labour resources 
and better production efficiency (Khalil 2000:5). 
 
2.2.1.7 Codified versus tacit technology 
Technology in coded form can be preserved and effectively transferred 
among users.  A computer program of an optimisation algorithm is a 
codified form that preserves and transmits knowledge about that algorithm.  
Tacit technology is a non-articulated knowledge.  It is based on 
experiences and therefore remains within the minds of its developers.  The 
technology developers are the ones who have the knowledge in question. 
 
Tacit knowledge is transmitted by demonstration or observation, followed 
by assimilation by those who seek the knowledge.  Transfer of tacit 
technology occurs by close contact and interaction between the source 
and the host.  Codified technology allows people to know how technology 
works but not necessarily why it works in a certain way.  The brainwave is 
part of the tacit knowledge kept in the minds of developers and shaped by 
experiences during the development process.  Transfer of technology is 
easier when the technology is in a codified form.   
 
It is hard, less precise, and more time-consuming to transfer tacit 
technology. A complete mastery of the technology requires an 
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understanding of both the explicit codified knowledge and the non-explicit 
tacit knowledge (Khalil 2000:6). 
 
2.2.2 STAGES OF TECHNOLOGY DEVELOPMENT 
Organised technological development follows a hierarchical progression:  
(1) basic research, (2) applied research, (3) development, and (4) 
technology enhancement. 
 
2.2.2.1 Basic research 
This is research undertaken to gain new scientific knowledge or 
understanding.  It is not directed toward a specific practical aim or 
application.  The objective of basic research is to gain a fuller knowledge or 
understanding of the subject under study, rather than to develop practical 
applications.  Basic research is conducted to advance science, which can 
be thought of as a process of generating and accumulating knowledge 
over a long period over time.  Basic research is perceived to be a drain on 
organisations’ resources, and may not lead to an immediate commercial 
return on investment but it is essential for new discoveries and for the 
growth of knowledge (Khalil 2000:306). 
 
2.2.2.2 Applied research 
This research is directed toward a specific practical aim or objective and 
conducted to develop ideas into operational form (Khalil 2000:307).  
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Applied research is directed toward gaining the knowledge or 
understanding necessary to meet a recognised and specific need.  Applied 
research is a mix of science and engineering (Khalil 2000:307). 
 
2.2.2.3 Development 
Development involves the systematic use of the knowledge or 
understanding gained from research to produce useful materials, devices, 
systems, or methods, including the design and development of new or 
improved services.  Development work is overseen by engineering.  
Development effort is a connection link between research and the 
commercial use of ideas (Khalil 2000:307). 
 
2.2.2.4 Technology enhancement 
This can be defined as, the continuous effort by scientists and engineers to 
support and improve existing or developed technologies.  It aims to 
improve the performance parameter of the technology, lengthens the 
technology life cycle, and fosters incremental innovations.  Key 
technologies require 8 to 15 years to develop.  The time horizon of 
technology planning is significantly longer than that of business planning. 
The challenge to managers is to forecast technological change and make 
necessary provisions for it in their business plans (Khalil 2000:307). 
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2.2.3 THE TECHNOLOGY PORTFOLIO AND INDUSTRIAL R & D 
The research concerns of managers are what type of research the 
organisation should undertake and which technologies it should emphasise 
for development.  The technology portfolio depends on the objectives of 
the research and development program, the sector of the business, the 
technology base, its customer base, financial and technical resources, and 
many other pertinent factors.  Corporate research can be divided into 
generic research versus targeted research and market-driven research 
versus technology-driven research. These classifications are useful to the 
organisation because they link research programs to the objectives of the 
research (Khalil 2000:307). 
 
Organisations engage in research and development to the extent 
necessary to create a strong technology portfolio for supporting its 
activities.  A technology portfolio is selected to support all aspects of the 
organisation’s technology, from pure research to development to 
maintaining and embracing existing business. 
 
Organisations use research and development to lead and support 
innovation.  Areas of relevance are product innovations, material 
innovations and process innovations.  The research and development 
effort to support innovation varies from one industry sector to another.  
Organisations in the electronics and aircraft industries invest more in 
research and development than they do in equipment and plants.   
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Organisation-level research and development must focus on highly 
leveraged opportunities, opportunities that create new business or turn 
entire organisations around.  Leveraging opportunities require up-front 
research and investment in development in a balanced spectrum of 
programs (Khalil 2000:308). 
 
2.2.4 CONVERTING TECHNOLOGY TO WEALTH  
2.2.4.1 Technology and competitive advantage 
There have been rapid expansions and improvements in technology over 
the last few years.  Technology has come to play an important role in 
development of sustainable competitive advantage.  Technology is the 
element that can differentiate the organisation from other organisations in a 
given industry. 
 
Current or new technology plays a role in the vision and purpose of the 
organisation.  Technology can extend and enhance the existing position of 
the organisation if used effectively. To maintain or extend the 
organisation’s position in the market place will take time and numerous 
resources.  The short-term impact on strategy might be limited (Lynch 
2000:490). 
 
New technology developments are likely to alter the vision and purpose of 
the organisation.  They can extend and enhance the existing position of the 
organisation.  Technologies in the organisation must be examined in detail.  
The result will be an audit of which technologies are used. 
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Technology can be classified as base, core and peripheral technologies.  
Base technology is common to most organisations in the same industry. 
Core technology is unique to the organisation itself, and providing the 
organisation with real competitive advantage.  Peripheral technology is 
useful, but not central to the success of the organisation (Lynch 2000:490). 
 
Intellectual property and patents form an important basis for competitive 
advantage.  Organisations develop special skills due to years of 
experience and training that is not patented.  This may present a real 
advantage over competition.  By looking at what new technologies, are in 
the market place the organisation can determine future opportunities 
(Lynch 2000:490). 
 
2.2.4.2 Commercialisation of technology 
Commercialisation of technology is a very risky and expensive business.  
All organisations today face scarce resources.  Various Technology Audit 
models exist for technology evaluation, but it is cautioned that it is not 
entirely prescriptive and that analyses must include judgments.  
Assessment models must be used to help organisations focus on 
complicated technology issues.  The focus should fall on the importance of 
the markets and of understanding market needs and the technology 
development cycle (www.debenventures.co.uk). 
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There is a strong need to plan for more successful commercialisation.  The 
focus must be on an organisation’s strategy or goals, the management of 
early stage technologies, intellectual property and portfolio balancing.   
 
When an organisation decides to develop opportunities and bring new 
technology to the market, the competition and competitive technologies 
that will be available during the lifecycle of the technology must be 
scrutinised.  The size of the market and what is happening within the 
market must be analysed.  The maturity of the market together with the 
growth rate and growth indicators of the market itself must be considered.  
Customer loyalty to a technology must also be taken into account 
(www.debenventures.co.uk). 
 
2.2.4.3 Technology feasibility 
Approaching technology from the financial perspective, the technology can 
be evaluated by looking at the cost of the technology itself, the cost to take 
that technology to market, return on investment and the recovery of the 
investment taking into account the organisation’s ability to maintain market 
presence throughout the payback cycle (Khalil 2000:54) 
 
2.3 INNOVATION 
Innovation is the successful commercialisation of an idea.  Cutting-edge 
tools and concepts for managing the technology strategy and innovation 
process will focus on the delivery of new products and services. 
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2.3.1 THE STRATEGIC ROLE OF INNOVATION 
Innovation is the generation and exploitation of new ideas.  Innovation can 
deliver three priceless assets to corporate strategy:  substantial future 
growth, competitive advantage and the ability to outdo major competition.  
Innovation is not without risk but if successful, the payoff is significant.  
There are two principal sources of innovation:  customer needs analysis, 
market pull and technology development analysis known as technology 
push (Lynch 2000:498). 
 
2.3.1.1 Technology as innovation 
Technology is used to drive a business either through technology push or 
market pull.  Technology push is a situation in which inventors discover 
something that gives people the ability to do new things, but people are not 
always sure they need these new inventions.  
 
In order to promote this new technology, the potential customer must be 
convinced that this new invention solves a problem that is important to 
them.  An example of technology push is DVDs.  Consumers are told that 
DVDs provide a superior entertainment experience over conventional Hi-Fi 
systems.  Before the announcement of this new technology, few if any 
people were demanding higher definition of sound.  The industry has had 
to spend a number of years trying to convince consumers that it would be a 
good thing to have and that it would be worth the expense (Narayanan 
2001:71). 
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Market pull is the opposite of technology push.  Because of a need in the 
market, people demand a solution to a problem, and a technology is then 
developed to solve that problem.  Market pulls a preferable situation, 
because if it solves an existing problem that people recognise as 
important, it is generally not as difficult to convince them to adopt the new 
technology.  An example of market pull would include technology to cut 
process time by incorporating multiple actions in one process that will save 
time and effort.  Some of these devices may have been a modification of 
existing devices.  Any improvements to or invention of devices were in 
direct response to consumer demand and therefore is an example of 
market push (Narayanan 2001:71). 
 
2.3.2 INNOVATION LEADERS VERSUS FOLLOWERS 
The organisation’s competitive position partially determines the way in 
which technology is incorporated into the strategy-making process.  
Organisations with a weak or marginal competitive position tend to use 
technology as a means of avoiding price and cost competition, and to 
create a sustainable niche.  Leading organisations use technology as a 
means of reinforcing their position without changing the fundamental rules.  
Winners are those who can bring technology to the market.  In terms of 
technological innovation, an organisation can be categorised as leaders, 
followers and laggards (Khalil 2000:45). 
 
A leader organisation is an organisation that is the first to market an 
innovation.  A follower organisation is an organisation that misses the initial 
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wave of capitalisation on the technology but recognises the technology’s 
impact on its business.  The organisation follows closely behind the leader 
and may be able to catch up or surpass the leader if they can capitalise on 
their strengths. 
 
Complementary assets such as manufacturing capabilities, marketing, 
knowledge, or service outlets may help a follower overcome the 
consequences of the initial shock.  A laggard organisation realises a 
potential for profit on technology but seldom influences technology’s use.  
Often, their survival may depend on adopting new technology (Khalil 
2000:45). 
 
The advantages of being a leader in innovation are that there is name 
recognition by the customer that can lead to a better market position.  The 
leader organisation has the first chance to define the industry standard.  
This gives the organisation the opportunity to establish a dominant product 
or a dominant design that will define the industry standard.  It provides a 
head start on the learning curve.  Leaders start on the learning curve 
before competitors (Narayanan 2001:351). 
 
The leader organisation develops tacit knowledge that is difficult for 
competitors to acquire or transfer.  Leaders can protect their technology 
through patents and other means to prevent late entrants from competing.   
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The leader organisation has better opportunities to exploit technology.   
Leaders establish a technology gap between their products and their 
customers or competitors and therefore command the market.  The leader 
organisation is able to obtain high prices for products, thereby earning 
large profits. Leader organisations delay customer, switching by 
establishing special relations with their customers (Khalil 2000:46). 
 
Brand loyalty and the cost of switching cause customers to delay switching 
to a competitor’s product.  Leaders have better potential for getting support 
from government, venture capitalists, and other industries interested in 
their innovations (Khalil 2000:46). 
 
There are disadvantages to being a leader in innovation.  The leader 
assumes the large cost associated with research, prototyping, testing, and 
overall development.  The cost of sustaining the lead is high because 
updating technology is expensive.  The initial investment in design, tooling, 
and production may create difficulty in reversing the course of action 
should a competitor introduce a better technology or an improved design.  
With new markets, there is an uncertainty associated with the introduction 
of new technology.  Predicting demand is difficult.  The leader is a target 
for competition (Khalil 2000:46). 
 
The innovation leaders sustain its position as leader through a combination 
of strategies. The leader organisation invests in research and development 
to continue the development of technology (Khalil 2000:46).  
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The leader organisation relies on developing the technology within, as 
opposed to outside, the organisation.  The innovation leader builds 
technological resources and assembles a workforce with the highest 
technical skills.  The innovation leader works to diffuse its own technology, 
while delaying competitors from getting into that technology (Khalil 
2000:46). 
 
The advantage of a follower organisation is that it is not committed to any 
special design, process, or technology.  The follower organisation has a 
chance to examine a leader’s product and attack it at its weakest point.  
The follower organisation has a lower initial investment in research and 
development and therefore can leverage its investment to experiment and 
improve on what already exists (Khalil 2000:46). 
 
A laggard has the least chance of being effective in influencing the 
directions of the technology or the standards of the industry.  Some small 
firms with low research and development budgets become entrenched in 
this situation.  There are opportunities for these organisations to find 
niches or to create alliances with others that will help propel their 
technology position forward (Khalil 2000:46). 
 
2.4 STRATEGY 
A strategy is the plan that integrates an organisation’s major goals, actions 
and policies into a cohesive whole.  A well-formulated strategy helps to 
allocate an organisation’s resources into a viable posture based on its 
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relative internal competencies and shortcomings, anticipated changes in 
the environment and contingent moves by intelligent opponents (Lynch 
2000:8).  
 
The dimensions of strategy are content, context and process.  Strategy 
content is what the business does.  Strategy process is the way in which 
the strategy content decision comes about.  Strategy context is the 
situation within which the organisation finds itself. 
 
2.4.1 BUSINESS STRATEGY  
The essence of business strategy is to define the actions of the 
organisation that will lead to better customer need response above what 
the competitors offer.  The organisation position within a competitive 
environment must take into account structural factors affecting the 
dynamics of competition in a specific industry, and factors determining the 
relative advantage of the organisation with respect to competitors in that 
same industry. 
 
This analysis results in the identification of market competitive factors, i.e. 
the factors that need to be met to survive and be successful in the 
business environment.  The action described above will lead to initiatives 
and decisions that must be taken accordingly.  Priorities are then 
established.  The business strategy output consists of defining the key 
objectives on both existing and potential new businesses and the actions 
to be taken to achieve the objectives to meet the critical success factors.  
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The business strategy formulation provides key inputs to technology 
strategy formulation (www.technology4sme.com).  
 
2.4.1.1 Formulation of business strategy 
The formulation of business strategy must be applied to each business line 
of the organisation.  A business line is defined as a distinct product or 
service, sold to a set of customers facing a well-defined set of competitors, 
offering products or services that are similar to each other. 
 
(a) Product-market analysis 
Using a product-market analysis the table below shows the market 
segments, each product attained for the organisation in the market place.  
Each cell must show total sales (turnover), annual growth rate, percentage 
of contribution to global profits and percentage of participation in the 
particular market segment (this information is not always available).  The 
shaded cells show the priority cells and indicate the product/market pairs, 
i.e. businesses that today are most important for the success of the 
organisation, considering the four factors listed 
(www.technology4sme.com). 
 
 
 
 
 
 
 39 
 Table 2.1: Product-market analysis 
 Product 1 Product 2 Product 3 
Market A A            B C            D 
A            B 
C            D 
A            B 
C            D 
Market B A            B C            D 
A            B 
C            D 
A            B 
C            D 
Market C A            B 
C            D 
A            B 
C            D 
A            B 
C            D 
Total       
 Source: www.technology4sme.com. 
 
The letters stand for: 
A        TURNOVER (total sales of the product in specific market segment) 
B        ANNUAL GROWTH (average of growth in sales of the particular 
product in that market segment over current period) 
C        CONTRIBUTION TO PROFIT (percentage of the profit generated by 
that product in that market segment relative to the total profit by the 
organisation) 
D       MARKET SHARE (of that product in that market segment) 
(www.technology4sme.com). 
 
(b) Trend analysis 
Trend analysis is used to identify major trends of the market, in particular 
to evaluate threats and opportunities.  The number of variables is large and 
therefore time and effort should be used on the table.  The focus will fall in 
concentrating on the most important factors.  The factors will vary from 
organisation to organisation, but can be a defined as follows:  the analysis 
should focus on the priority cells identified below. 
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 Table 2.2: Strategic trends, threats and opportunities 
  Trends, threats and opportunities 
Market 
Major client groups, potential clients, trends in terms of 
growth or reduction of markets, new niches, opportunities for 
alliances, development of special commercial agreement 
between countries. 
Competitors 
Number, concentration and size, potential new competitors, 
strategic alliances between competitors (present and 
potential). 
Distribution Number, size and concentration of distribution channels, potential distribution channels, opportunities for alliances. 
Suppliers Number, size, concentration, dependency level, and 
opportunities for alliances. 
Technologies 
Technological trends, substituting technologies, 
opportunities for alliances, subsidised funding for research 
and development and technological innovation, trends in 
patent regulations.  
Regulations Trends in regulations at the national and international levels that affect the product’s characteristics. 
 Source: www.technology4sme.com. 
 
(c) Identification of market competitive factors 
An evaluation of the market competitive factors should be performed for 
each priority cell.  
 
Key factors to address when defining market competitive factors are: 
· What are the key criteria by which the organisation’s customers make their 
choice? 
· How can the organisation help customers to gain advantages in this 
competitive arena? 
· How can a competitive position of excellence with respect to competitors 
be achieved and maintained?  
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A comprehensive list of competitive factors is presented in Table 2.3 
(www.technology4sme.com). 
Table 2.3: Competitive factors, priorities and position with respect 
to competitors 
Competitive factor Priority Position with respect to competitors  
Quality compliance     
Variety 
variety at a given time 
Customisation 
Variety over time 
    
Product performance 
Functional performance 
Durability 
Reliability 
Packaging 
    
After-sale service 
Education and training 
Quickness of repair 
Guarantees 
Maintenance 
    
Environmental performance 
Reduction of raw materials 
Reduction of energy consumption 
Reduction of toxic materials 
Reprocessing 
Clean emission 
Reduction of other inputs 
Disassembly  
Re-use 
Safe disposal 
    
Costs  
Cost of raw material 
In-plant handling of materials 
Inventory 
Training 
Maintenance 
Downtime 
Stock-outs 
Energy 
Material waste 
Reworks 
Product and waste disposal 
Commercialisation costs 
Lifecycle costs  
Distribution costs 
    
Service 
Distribution 
Delivery (timing, reliability, flexibility) 
    
New product development speed and new product 
introduction     
Source: www.technology4sme.com 
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Priorities according to customers: Grade 1 (low importance); Grade 4 
(extreme importance) 
Position with respect to competitors: + (better); = (same); - (less) 
(www.technology4sme.com) 
 
The table should be applied in each critical product-market pair.  The 
customer's opinions should be taken into account when completing the 
table.  The customer may not have a precise idea of what he wants 
therefore his view should be analysed carefully.  
 
When dealing with competitive factors, priorities and position table the 
following questions should be answered: 
 
· Which of the factors taken for granted by the industry should be 
eliminated? 
· Which competitive factors should be reduced well below industrial 
standards? 
· Which competitive factors should be raised well above industrial 
standards? 
· Which competitive factors should be created? (Not previously 
considered/offered by the industry) 
· How do potential customers become aware of their need for the 
organisation’s product or service? 
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· How do consumers find what the organisation offers? How do consumers 
order and purchase the product or service from the organisation? 
· How is the product or service delivered?  How is your product installed? 
· How is the organisation’s product or service paid for? 
· How is the product stored? 
· For what is the customer using the product of the organisation? 
· What do customers need help with when they use the product? 
· What about return or exchanges? 
· How is the organisation’s product repaired or serviced? 
· What happens when the product is disposed of or no longer used? 
 
Attention to these questions will lead to identification of the market 
competitive factors.  The analysis so far concerns the organisation's overall 
competitiveness and therefore may involve many aspects not related to 
technology (www.technology4sme.com). 
 
(d) Strategic priorities and actions 
Based of the input obtained from the previous three steps, it now possible 
for the organisation to identify and formulate the organisation's strategic 
priorities for each relevant business unit.  The analysis must consider 
existing and potential businesses. 
 
These objectives shape the organisation’s business strategy.  New 
products and/or new markets should be strongly considered at this point.  
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New ways of satisfying customer needs and wants can be sought.  Table 
2.4 shows the priorities and actions to be taken for each critical competitive 
factor in current business relevant to the organisation and each potential 
new business (www.technology4sme.com). 
 
 Table 2.4: Strategic priorities and actions 
  
Strategic priorities and 
actions 
Current relevant product lines and 
markets   
New product lines and markets   
 Source: www.technology4sme.com. 
 
The above priorities and actions can turn out to be unfeasible therefore 
revisions may be necessary as certain market strategies may be 
unsuitable.  When a suitable strategy has been defined, the critical 
competitive factors and the associated actions become the reference point 
for any functional strategy of the organisation, including the technology 
strategy (www.technology4sme.com). 
 
2.4.2 TECHNOLOGICAL STRATEGY 
Technology is a factor that affects most aspects of the organisation’s 
strategy.  Technology is essential in the first stage of strategic 
segmentation, which aims to identify the relevant business units on which 
strategy will be based (www.technology4sme.com).   
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Technology affects the value of the organisation as well as the forces that 
structure competition, and one of the main sources of competitive 
advantage.  The main tool to link the selection of technologies with the 
formulation of strategy is the technology audit (www.technology4sme.com). 
 
Top management is aware of the increasing strategic importance of 
technology, and of the difficulty of preparing the organisation to compete in 
an environment where technology is a prevailing factor. There is a strong 
discrepancy between the perceived importance of technology and the 
attention it is given by top managers.  Managers view technology as 
essential but difficult to manage (www.technology4sme.com).  
 
Technology decisions are delegated to lower level executives associated 
with the research and development and engineering functions.  These 
conditions make it difficult to manage technology strategically.  Top 
managers are not involved in technology decisions, while technology 
specialists do not participate in the strategy-making process.  The 
implication is that technology is seen as an external factor over which the 
organisation has little control.  The management of technology is thus 
limited to the anticipation of technological changes and its impact on the 
organisation’s businesses, whether these changes are produced by the 
organisation itself or originate in its external environment.  Methods 
designed to guide the organisation into the future of a given technology 
have been designed to answer such a question.  
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Organisations have only recently decided to integrate technology in the 
overall strategy-making process, leading to the development of methods 
aimed at improving the strategic management of technology.  Managing 
technology strategically implies going beyond the anticipation of 
forecasting and scenario methods with the internal and proactive 
perspective of management of innovation.  The strategic management of 
technology is the determination of how technology can be used to create 
competitive advantage (www.technology4sme.com). 
 
This requires taking into account both the organisation’s technological 
environment as well as its own technical capabilities, and integrating 
decisions regarding technology into the overall strategy formulation 
process. 
 
Before selecting technologies to develop and formulate technological 
strategies, an organisation must inventory the technologies it possesses 
and assess the strengths and weaknesses these entail.  This process 
requires identifying all the technologies of the organisation and evaluating 
relative technological capabilities; a competitive list of technologies can 
then be drawn up by critically analysing such capabilities in a strategic 
perspective.  Taking the lifecycle of technologies into account puts the 
technological audit in a dynamic perspective, leading to the extension of 
the organisation’s technology portfolio (www.technology4sme.com). 
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2.4.3 DEVELOPING A TECHNOLOGY STRATEGY 
When developing new strategies for technology, the focus must be on one 
technology at a time to eliminate any possibility of confusion.  Technology 
and operational processes must be developed in conjunction with each 
other, to help reduce lead-time and therefore increase productivity of the 
organisation.  The technology development process must be analysed, by 
comparing the technology development with those of competition and the 
cost of the development with the time that it will take.  The organisation 
needs to consider the possibility of acquiring new technology, through 
acquisitions, joint ventures, or the purchase of licenses to use technology 
(www.1000ventures.com).  
 
The speed to imitate new developed technology by the competition must 
be estimated.  The development of new technology becomes more 
attractive when it can be exploited in a global arena, adding new markets 
to the organisation’s market portfolio.  The size of the organisation will 
determine the degree to which the above tasks will be used to gain or 
maintain an advantage from a technology edge.  Larger organisations can 
fail to see the advantages of developing technology when operating in a 
mature industry.  Technology developments might be prescriptive in the 
overall approach, in the sense that clear objectives need to exist 
(www.1000ventures.com). 
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The different technologies implemented in a given organisation do not all 
have the same competitive impact. The mastery of some of the 
technologies is a condition for success in business, due to its implication 
for cost and differentiation. The contribution of other technologies are less 
important, either because of their impact on differentiation or on the cost of 
the product is low, or because it is easily accessed by all the competitors in 
the industry (www.1000ventures.com). 
 
The competitive impact of technologies is related to its cost and the 
performance of the products into which it is integrated.  The competitive 
impact of technologies is also related to how easily the organisations in the 
industry can benefit from the technologies, either by internalising the 
technology, or by calling upon external suppliers (www.1000ventures.com).  
 
The size of the organisation will determine the degree to which the above 
tasks will be used to gain or maintain an advantage from a technology 
edge.  Larger organisations can fail to see the advantages of developing 
technology when operating in a mature industry. Technology developments 
might be prescriptive in the overall approach, in the sense that clear 
objectives need to exist.  Technology strategy is the task of building, 
maintaining and exploiting an organisation's technological assets.  Road 
mapping leads to portfolio development, which provides for division-level 
project evaluation, as well as organisation-wide technology assessments 
(www.1000ventures.com). 
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2.4.4 STRATEGIC INNOVATION: ROAD MAPPING 
The goal of road mapping is to develop the innovation strategy.  This 
means to choose and do the right things.  The goal of innovation 
management is to implement this strategy effectively.  Road mapping leads 
to project portfolio development and management.  Road mapping 
provides for organisation-wide technology strategy development and 
technology assessment, as well as division-level project evaluation and 
strategic alignment (www.1000ventures.com). 
 
Road mapping tools provide a language for innovation and create a direct 
links between technologists and business managers within the 
organisation and with major suppliers and customers. 
 
At Technology level, the task of the roadmap team is to evaluate 
commercial opportunities that arise from technology developments.  
Technology roadmaps assist in identifying new business opportunities, 
validate knowledge and communicate ideas, and assist with the 
organisation’s technology portfolio decisions. The Technology portfolio 
identifies the standing of technology in the commercialisation cycle and 
assists with indicating appropriate levels of investment.  Technology 
roadmaps leads to the identification of the technology players and help the 
organisation to create effective linkages in order to get the best product to 
market at the appropriate time (www.1000ventures.com). 
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Road mapping allows the organisation to keep its major suppliers and 
customers well informed of new products and services the organisation 
plans to develop.  Close links with other organisations are established 
through involving them in the development of these new solutions.  By 
involving other organisations and their suppliers in future developments, 
these organisations can invest in and develop or acquire the competencies 
needed (www.1000ventures.com). 
 
2.4.5 TECHNOLOGY INTELLIGENCE AS CRITICAL INPUT INTO STRATEGIC 
DECISION-MAKING 
Organisations are legally and ethically collecting, analysing, and applying 
information about the capabilities, vulnerabilities, and intentions of their 
competitors, and monitoring developments within the overall competitive 
environment, such as previously unseen rivals over the horizon, or new 
technologies that could change everything (Narayanan 2001:202).   
 
The goal is actionable intelligence that will provide a competitive edge.  By 
analysing the competition’s moves, competitive intelligence allows the 
organisation to anticipate market developments rather than to react to 
them.  The advantage for competitive intelligence is that it will point out 
weaknesses that the organisation has internally because of the strengths 
of their competitors. Technology intelligence is a critical input into strategic 
decisions.  The technology-related data is interpreted to yield information 
and intelligence results from inferences of implications from the 
information.   
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Technology intelligence falls into three levels, macro, industry, and 
program/project-related (see Table 2.5).  Technology audit refers to the 
process of gathering intelligence internal to an organisation, whereas 
mapping refers to gathering intelligence about the external environment 
(Narayanan 2001:205). 
 
Four steps are involved in gathering intelligence:  scanning, monitoring, 
forecasting, and assessment.  By scanning and monitoring the 
environment, the focus is on data gathering.  In technology-related matters 
data need to be collected from both personal and secondary sources.  The 
sources may be developers or facilitators, either private or public.  
Secondary sources are made easier with the advent of the Internet. 
 
 Table 2.5: Levels of technology intelligence 
 Differences among levels of intelligence 
Level Characteristics Applicability 
Macro General technology trends 
Directional, imprecise, ambiguous 
Long-range focus 
National and corporate levels 
Business Specific technologies 
General trends 
Medium-range focus 
Business strategy 
Program/ 
Project 
Specific technologies 
Specific trends 
Short-range focus 
Product, process, and materials 
 Source: Narayanan 2001:205 
 
The process of technology intelligence generation should be carefully 
managed.  The Herring Model’s five steps:  needs assessment, planning, 
collection, analysis, and presentation provide a useful way of organising 
the activity (Narayanan 2001:232).  
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In the current environment intelligence gathering should be global and 
frequent; also organisations have to act quickly on the information thus 
obtained (Narayanan 2001:232). 
  
 Table 2.6: Mapping technology environment 
 Industry stages and intelligence gathering 
Stage of technology Intelligence 
gathering 
characteristics Early Middle Mature 
Focus Broad 
Pre-commercial science 
Potential competitors 
Opportunity generation 
Monitoring 
Technologies in 
development 
Actual/potential 
competitors  
Problem solving 
Products/services 
Actual 
competitors 
Types of 
Information 
Developments/abstracts/ 
inventions /expertise 
Customer/supplier  Costs 
  Technology trends  
  
Science 
trends/breakthroughs 
Competitor 
technologies  
Market/industry 
trends 
Benefits strategy Save time 
 
New options  
Avoids surprises 
 
Early trend 
identification 
Marketing 
Strategy  
Early warning of 
obsolescence 
 Source: Narayanan 2001:213 
 
2.5 KEY CONCEPTS AND THEIR RELATIONSHIPS  
Combining inventions and discoveries into practice may result in 
technology.  Technology itself also has no commercial value.  
Technologies combined with other technologies form the foundation for 
product development.  Technology mixed with the commercial world 
creates technological innovations and new products, which can be 
exploited for profit (Burgelman, Maidique & Wheelwright 1996:4). 
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Technological entrepreneurs bring together the technical and commercial 
worlds, and are the foundation for the technological innovation process.  
Technological entrepreneurs recognise and exploit commercial use of a 
product/service/delivery method.  The technological entrepreneur 
recognises potential markets for applied technology, which leads to 
technological innovation and new product development (Burgelman et al. 
1996:4).  
 
Technological entrepreneurship includes activities of product, process, and 
market development, which result in technological innovation.  
Technological entrepreneurs bridge the gap between the technical and 
commercial worlds, using information from markets and inventions to 
develop products, which are technical innovations.  Integrating these 
innovations and administrative capabilities, technical entrepreneurs set the 
foundation for successful organisational management (Burgelman et al. 
1996:4). 
 
2.5.1 INTEGRATING TECHNOLOGY AND STRATEGY 
The result of the organisational learning process and the direction the 
management of the organisation takes is the strategy of the organisation.  
The strategy is reflected in its product market mix, core competencies and 
values, product market areas, use of resources, and human resource 
development.  Strategy will only be successful if backed by the capability to 
employ it (Burgelman et al. 1996:4).  
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Strategy roadmaps the direction the organisation will take regarding its 
strengths and opportunities while minimising its threats and weaknesses 
regarding technology. Management’s beliefs, vision and actions are 
defined in organisational strategy.  Organisational strategy is what 
management of the organisation employed.  For organisational strategy to 
be successful, technology should be an integral part of strategy.  The 
organisation’s products and services reflect its strategic use of technology 
and technological innovations (Burgelman et al. 1996:4). 
 
2.5.2 ATTRACTIVENESS 
An organisation’s competitive and strategic position can be analysed by 
matching technology and business portfolios. Figure 2.1 depicts the 
matching of technology and business portfolios. 
 
 Figure 2.1: Matching of technology and business portfolios 
         Business         Technology 
 
 
 
 
 
 
 
     Attractiveness           Importance 
 Source: Burgelman et al. (1996). 
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Products that fall within the upper left corner of the business portfolio are 
high in competitive position and high in industry attractiveness.   
Products that fall in the upper left corner of the technology portfolio reflect 
those where the organisation has a strong technology position and the 
technology is deemed important.  When the organisation’s products fall 
within the same quadrant in both matrices, the ideal position exists.  
 
A product could be high in competitive positioning, but the organisation’s 
position regarding related technology of the product might be weak.  
Incongruent products reflect a need for further assessment of the 
organisation’s strategy and strategic effectiveness (Burgelman et al. 
1996:7). 
 
The role of technology is throughout the organisation’s value chain.  The 
organisation can maintain a competitive advantage anywhere along the 
value chain with the use of technological innovation.  Developing 
technological strategy requires that management review each part of the 
value chain, assessing and analysing opportunities for innovation to 
achieve competitive advantage and determine sources of the innovation 
(Burgelman et al. 1996:9). 
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Figure 2.2: Technology and the value chain 
      
 
 
 
 
 
 
 
  
 
 
Source: Burgelman et al. (1996:7). 
 
2.5.3 ASSESSING INNOVATIVE CAPABILITIES 
An organisation’s capacity to innovate must be evaluated.  This enables 
the organisation to identify barriers to innovation and facilitate proactive 
changes in technological strategy.  The technology audit is used to assess 
the potential of existing innovative capabilities and assist management in 
developing a future innovation plan.  A technology audit looks at the 
organisation’s history of innovation in product areas and the fit between the 
organisation’s current business strategies and innovative capabilities, and 
the organisation’s needs for future innovative capability (Burgelman et al. 
1996:9).  
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The technology audits can be performed at both the strategic business unit 
and corporate levels.  On completion of the audit, the organisation should 
have an understanding of its position with respect to technological 
leadership, scope of innovativeness, rate of innovativeness, and timing of 
market entry.  In Chapter 3, the research will focus more in depth on the 
technology audit (Burgelman et al. 1996:12). 
 58 
CHAPTER 3 
TECHNOLOGY AUDIT MODEL 
 
3.1 INTRODUCTION 
Technology has become an increasingly dynamic sector of the global 
economy.  The critical task is now to maintain a broad awareness of the 
nature and potential impact of emerging technologies, the points of 
convergence, and impact on marketplace trends on a worldwide basis.  
The escalating, competitive and demanding environment has forced 
organisations in the marketplace to be more efficient and lean.  
Organisations must adapt with increasing speed to market pressure and 
competitors' innovations.  To survive organisations must search globally for 
opportunities and resources, focus on core competencies and their 
competitive advantage. 
 
Organisations recognise the need for transition to advanced technologies 
and understand the relationship between successful technology 
implementation and competitive advantage.  The transition process, 
however, involves a fair amount of risk, mainly because new technologies 
are not easy to integrate with existing legacy environments.  To mitigate 
transition risk, a plan must be devised and a methodology followed that 
leads organisations through a process to identify business problems and 
requirements, establish clear goals, evaluate technology options, and 
choose and implement the most appropriate solution. 
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Considering technology when formulating the organisation’s overall 
strategy requires a preliminary step:  the technology audit, or diagnosis of 
the organisation’s current technological position.  This entails inventorying 
its technological assets, evaluating the competitive impact as well as the 
maturity of the various technologies, and analysing the organisation’s 
technology portfolio.  These analyses can prove invaluable when it comes 
to making key technological choices involving the selection, acquisition, 
and exploitation of technology.  The organisation must focus on effective 
technology strategies using a systematic self-diagnostic technique. 
 
The methodology enables organisations to assess technology needs in 
relation to the strength or weakness of its market offerings and its 
technological position vis-à-vis its competitors.  The technology audit 
provides a solid basis for ongoing work with an organisation.  To remain 
competitive, the organisation has to monitor technological developments in 
industry continuously.  Technology audit is an audit of all existing 
technologies, initiatives, talent, and resources that goes beyond lists of 
hardware and into processes 
 
The technology audit helps the organisation to gain a clear picture of 
where the organisation is and where it needs to go in terms of technology, 
learn the information needed to plan the best route to get there and 
uncover areas where technology updates can help the organisation remain 
competitive. 
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  A technology audit can also identify business processes where new 
technologies can increase productivity and simplify operations 
(www.nuevotech.com). 
 
A technology audit is an analysis of the organisation's operations with the 
purpose of identifying opportunities to increase profitability.  The audit 
accommodates the needs of individual manufacturers and emphasises the 
importance of appropriate technology and systems (www.reuters.com). 
 
The technology audit can be carried out by external consultants in close 
collaboration with management and personnel of the organisation.  The 
structure consists of data collection, analysis, synthesis and reporting.  The 
successful completion of a technology audit will result in an action plan that 
will help to improve technology, acquire needed technology and expertise.  
The technology audit itself cannot solve fundamental problems, rectify 
faults or provide immediate benefits.   
 
3.2 OBJECTIVES OF TECHNOLOGY AUDIT 
The technology audit aims to evaluate the technological capacity, 
procedures and needs of micro to medium-sized organisations.  A 
technology audit identifies the strong and weak points, through general 
assessment of the organisation’s basic knowledge (manufacturing, 
management, finance, etc.).  The technology audit is a process of analysis, 
which leads to an action plan.  
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More specifically, the technology audit helps to characterise the needs of 
the organisation referring to innovation in terms of: 
 
(a) The positioning of the product/market.  This can help the organisation 
experience competitive and sustainable growth. 
(b)  Areas of technology that need attention e.g. automation, information 
technologies, chemicals etc.  Functions or problems that need innovative 
solutions such as productivity, quality, environment and flexibility. 
(c) Means of technology transfers such as training, partnerships for 
technological developments, intellectual property rights and financing. 
(d) Tapping of sources and channels of innovation that can be developed 
(www.urenio.org). 
 
The purpose of technology auditing is to increase the awareness of the 
need to design a technology plan and to improve the management of 
technology capability of the organisation within all divisions i.e. production, 
finance and general management.  A technology audit can be used to 
promote internal communication, set targets and make choices, link the 
products to the underlying technologies, re-think the possible technological 
bases of the organisation's activities and provide recognition for innovative 
work (www.urenio.org). 
 
The technology audit will only be effective if top management support and 
partake in the process together with the employees of the organisation to 
co-ordinate the process.  
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Criteria to enhance an effective technology audit are that a coordinator or 
technology officer must be appointed to apply the methodology together 
with a trained consultant for assistance if the organisation has a large 
technology base.  
 
It is important that the recommendations of the technological auditing are 
implemented and that the technology audit process is repeated regularly.  
A result with imperfections is preferable to an endless process that does 
not reach a conclusion.  Technology auditing calls for participation of both 
top management and staff related to technology (www.urenio.org). 
 
3.3 TECHNOLOGY AUDIT SURVEY 
The process starts by introducing a mechanism for the identification of 
technology (inventorying technology) and technology needs.  This can then 
be followed by survey questionnaires (see Annexure 1,2 & 4) to be 
completed by participants through the grading of each statement, 
compared to the actual situation of the organisation.  
 
After the technology audit survey, the next step requires the results to be 
discussed with management and then to identify the strengths and 
weaknesses by conducting a SWOT analysis or opportunity thread 
analysis. Technological auditing is an important precondition to be able to 
formulate a technology strategy plan.  
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The technology audit’s objective is to evaluate how efficiently the 
organisation is using technology as a technological competitiveness 
instrument.  The result of the technological audit survey and the audit itself 
gives photography of the actual situation of the organisation in relation to 
its ability to utilise its technological potential as an instrument for achieving 
its strategic objectives (www.1000ventures.com). 
 
3.4 TECHNOLOGY ASSESSMENT 
The process of technology assessment aims to collect information on the 
current and future state of technology development, to evaluate the 
importance of each technology in the competitive arena and the strength of 
the organisation in each technology. 
 
The key tasks encompassed in the technology assessment are 
identification of the technologies involved, analysis of the competitive 
impact of technologies and technological capability assessment 
(www.1000ventures.com). 
 
3.4.1 IDENTIFICATION OF THE TECHNOLOGIES INVOLVED 
The technologies are the set of technological knowledge and skills that 
have an impact on the overall competitive position of the organisation in 
the marketplace.  It influences the current and future situation of the 
organisation. 
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Criteria to be followed in order to identify the technologies are the 
following: 
 
Detailed analysis of organisation's technological structure, including:  
· Product technologies i.e. to identify the technologies embodied in the 
product, including the tools used to develop a new product (e.g. 
technologies used in the design phase); 
· Production process technologies i.e. to analyse the production process and 
to identify technologies used; and 
· Support technologies i.e. those technologies used to perform a certain 
activity of the organisation and not embodied in the organisation's product 
or production process.  Typical support technologies are IT tools, software 
packages, networks etc.  
 
To support the identification of the organisation's technologies, it is 
preferable to map the technologies used in the activities of the 
organisation's value chain, i.e. inbound logistics, outbound logistics, 
distribution, sales, after-sales service, customer relationship, supplier 
relationship, etc. (www.1000ventures.com). 
 
The assessment includes technologies that may have an impact in the 
future. These are defined as emerging or pacing technologies. Technology 
forecasting techniques can be useful in identifying emerging technologies 
(www.1000ventures.com).  
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This process leads to identification of the technologies that will form the 
unit of analysis of the formulation of organisation’s technology strategy.  
The following table could be used to present a comprehensive summary of 
the assessed information concerning the organisation's technologies, and 
includes information on external sources of each technology. 
 
 Table 3.1: Identification of the technologies involved 
Type of technologies Technologies Sources 
Product technologies     
Production/process technologies     
Support technologies 
- inbound logistics  
- outbound logistics  
- distribution  
- sales  
- after-sales services  
- customer relationship  
- supplier relationship  
    
 Source: www.1000ventures.com. 
 
This step results in a detailed list of the technologies that are relevant to 
the organisation's business (www.1000ventures.com). 
 
3.4.2 ANALYSIS OF THE COMPETITIVE IMPACT OF TECHNOLOGIES 
This analysis aims to evaluate the competitive importance of each 
technology and its relevance in sustaining the market competitive factors.  
The analysis should take into account the following: 
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· How far the technologies are relevant to sustaining the organisation’s 
competitive factors; 
· The importance for future competition i.e. to what extent that competence 
will be critical in future competition. 
 
A useful tool is the matrix shown in Table 3.2, where competitive factors 
are shown in relation to each.  A score is given reflecting the impact of the 
specific technology on a specific competitive factor.  A value scale from 1 
to 5 is indicated, where 1 indicates that the technology has no impact on 
the specific competitive factor, while 5 indicates that it is a critical input to 
meeting that factor (www.1000ventures.com). 
 
It is important to involve in the analysis personnel from different 
departments (sales, technical assistance, technicians, engineers, 
production, etc.) and, if possible, suppliers and customers to obtain 
representative results (www.1000ventures.com). 
 
Table 3.2: The competitive factors 
Competitive 
factors T1 T2 T3 T4 T5 
CF1           
CF2           
CF3           
Etc.           
Source: www.1000ventures.com. 
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The result of this analysis enables the detection of the critical technologies 
(CT).  These technologies have the strongest impact on the competitive 
factors.  The competitive impact analysis provides an overall assessment 
of the competitive importance of each technology, supports the selection of 
the critical technologies for the business, and prioritises the critical 
technologies.  The output of this exercise will be a list of critical 
technologies (www.1000ventures.com).  
 
3.4.3 TECHNOLOGICAL CAPABILITY ASSESSMENT 
The technological capability assessment aims at defining the strength of 
the organisation in each critical technology.  Defining the strength of the 
organisation in each critical technology is achieved by evaluating the 
organisation's technological capabilities for each critical technology against 
its major competitors. 
 
The variables to be considered are: 
 
· Research and development funding (absolute value as well as percentage 
of sales value); 
· Expenses for technical innovation sustained in other technical functions; 
· Human resources (breadth and depth of skills available); 
· Equipment and tools; 
· Patents and other intellectual property; 
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· Allocation of funds (criteria, orientation:  incremental versus more radical 
innovations); and 
· Other.  
 
The matrix evaluates the strength and dimensions of the different variables 
in relation to the relevant technologies The score criteria is as follows, a 
score value from 1 to 5, where 1 indicates very weak, 2 weak, 3 average, 4 
mildly strong, and 5 strong.  The evaluation of the strength of the 
organisation in a specific technology can be then obtained qualitatively or 
by constructing a merit table as a weighted average.  The managing 
director or top management, assisted by the organisation's technical 
managers should lead this phase (www.1000ventures.com). 
  
Table 3.3: Technology capability assessment 
Technological capability dimensions CT1  CT2 CT3 CT4 CT5  Comments 
Level of R&D funding 
in absolute terms 
- as percentage of sales  
- as compared to main competitors  
- as compared to leading competitors  
      
Expenses in other technical activities:  
Human resources:  
- breadth  
- depth  
 
Equipment and labs: 
 
Patents: 
 
Allocation of funds for: 
- existing product improvement;  
- development of new products for the 
enterprise;  
- development of new products for the 
market 
      
 Source: www.1000ventures.com. 
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The internal analysis provides an overall assessment of the strength of the 
organisation in each technology.  The result of this matrix is to identify 
strengths and weaknesses in the critical technologies.  Technologies 
where the organisation is found to be strong and not critical for 
competitiveness can be licensed out (www.1000ventures.com). 
 
3.5 SWOT ANALYSIS 
The SWOT analysis is a simple tool for mapping the signals relevant to 
change in the organisation. SWOT stands for Strengths, Weaknesses, 
Opportunities and Threats. It is a powerful focusing tool for the 
organisation to develop an understanding of the business.  The SWOT 
analysis is used in the initial diagnosis phase of the technology audit. 
 
SWOT is a widely used approach and there are many variations.  In 
essence, it follows the following steps (Lynch 2000:262). 
 
3.5.1 STEP 1 
Step 1 is to determine the key threats and opportunities in the current 
environment.  These can be simply listed, or they can be clustered around 
themes, for example, a common set of clusters is represented by the 
acronym 'PEST', Political, Economic, Social and Technological factors.  
The level of information may be limited, but the exercise can be repeated 
around a more focused set of critical issues using more detailed 
information (Lynch 2000:262). 
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3.5.2 STEP 2  
Step 2 is to determine the perceived strengths and weaknesses of the 
organisation.  These could be the organisation’s technological capability, 
its workforce, its location, its specialist or preferred access to markets.  The 
contribution could be positive or negative (Lynch 2000:262).  
 
3.5.3 STEP 3  
Step 3 looks systematically at the four cells in the matrix formed by these 
two sets of information.  In the areas of high opportunity in the external 
market and high-perceived strengths, there should be real possibilities for 
business growth and development.  Equally in the cell concerned with 
major threats and where the organisation is perceived to be weak, there is 
urgent concern for remedial action (Lynch 2000:262). 
 
 Figure 3.1: SWOT analysis step 
         Threats           Opportunities 
 
 
 Strengths 
 
 
 Weaknesses 
 
 Source: Lynch 2000:563  
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3.6 TECHNOLOGY LIFECYCLES 
Technology lifecycles is a useful tool to guide the organisation through 
technology resource allocation and was inspired from the concept of 
product lifecycles used in marketing, and business lifecycles used in 
strategic planning models.  The development of a technology seems to 
follow an S-shaped curve where, instead of sales or revenues, the vertical 
axis represents the performance level of the technology (Khalil 2000:81). 
 
In the first phase of the development of a technology, the organisation 
must invest heavily in technology for some time before it can actually see 
any results.  This phase is marked by trial-and-error experimentation and is 
characterised by the limited effectiveness of the applications resulting from 
the technology compared with the resources allocated for its development 
(Khalil 2000:82). 
 
In the second phase, the organisation has gathered information, 
knowledge and expertise about the technology.  Progress accelerates 
rapidly and translates into an increase in the number and the effectiveness 
of the applications.  Additional investments produce greater performance 
improvements (Khalil 2000:82). 
 
In the last phase of the development of a technology, improvements 
resulting from technological investments become progressively smaller.  
This means for the organisation to achieve a given level of performance 
improvement, the organisation must make increasingly heavy investments.  
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The slowing down is a result of physical or chemical limits of the 
technology that are being approached (Khalil 2000:82). 
 
The organisation’s ability to classify its technologies according to the 
stages of the lifecycle has important strategic implications as it enables the 
organisation to decide whether it should continue to invest in particular 
technologies or acquire others.  When technology approaches its natural 
limits even the smallest performance improvement will require significant 
investment that would probably produce greater payoff if allocated to the 
development of other technologies lower on the S-curve (Khalil 2000:88). 
 
This is important because it implies that organisations should not 
systematically allocate research and development budgets to teams or 
units working on improving existing technologies but zero-based budgeting 
should be the rule in terms of research and development resource 
allocation, which should be determined based on each technology’s 
remaining potential for improvement (Khalil 2000:88).  
 
3.7 TECHNOLOGY SELECTION 
The technology selection aims at identifying the critical, technologies which 
the organisation should focus its interest on, and prioritise its investments.  
Based on the analysis, the importance-strength matrix can be constructed.  
The rows of the matrix show the critical technologies identified above.   
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The columns show a scale from 1 to 5 where the strength in each 
technology is reported.  Technology selection assists with the evaluation of 
the organisation's capability in that technology given in the previous step. 
 
In the matrix, the current and desired position of each critical technology is 
assessed.  This provides the basis for formulating the technology strategy, 
i.e. identifying the effort needed to achieve the desired competitive 
position.  The technology capability assessment also allows identification 
of the areas in which a certain technology needs to be improved 
(equipment and human resources). 
 
The importance-strength matrix helps indicate whether a technological 
leadership strategy (being first on the market, developing new 
technologies, keeping a position on the leading edge) or a follower strategy 
(imitate leaders, bring new products on the market later) should be 
adopted.  If in the most important technologies the organisation appears to 
be weaker than competitors, a leadership strategy is not viable.  
 
Since the matrix below is the key matrix according to which decisions are 
taken, it should be constructed and used by top management with the 
support of the organisation's technical managers. The output of this stage 
is the list of priorities in technological actions (www.1000ventures.com). 
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 Table 3.4: Importance/strength matrix 
Strength scale (1-5) 
Critical technologies 
1 2 3 4 5 
            
            
            
            
 Source: www.1000ventures.com. 
 
3.8 DEFINITION OF PORTFOLIO PROJECTS 
Technology projects can be classified in two main types: 
 
· Research, development and engineering projects (related to product and 
process).  The process should be understood in a broad sense, involving 
the production chain as a whole and not only manufacturing.  Raw 
materials and components development, supplier development and 
customer services should be included. 
 
· Capital investment projects (purchasing of manufacturing and laboratory 
equipment).  The definition of a technology research and development 
project portfolio has three phases: list of the technological innovation 
projects; selection of the research and development projects; and definition 
of the form of acquisition (www.1000ventures.com). 
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3.8.1 LIST OF TECHNOLOGY INNOVATION PROJECTS 
Technological project generation is a strategy pull and technology push 
process, the result of two processes.   
 
The generation of projects can be due to the pressure of the strategic 
analysis that has indicated that a certain technology will be relevant to 
support the organisation's strategy. Technical personnel submitting their 
project proposals can also generate technology projects. 
 
Procedures must be put in place, to capture status of technology projects. 
For each technological project, a form should be completed, that gives the 
following information:  project objectives, relevance, and the impact if 
successful (quantity if possible), cost (estimate of human resources and 
other costs), and deadline.  
 
The table below is used to shows the technology projects (investment 
projects, research and development projects), the related critical 
technology, and the costs and benefits for each project 
(www.1000ventures.com). 
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Table 3.5: Critical technologies, research and development 
projects, costs and benefits 
Critical technologies R&D projects Costs* Benefits** 
        
        
        
        
        
Source: www.1000ventures.com. 
* Total cost of the project, including materials, infrastructure, 
personnel, and R&D contracts 
** Expected benefits for next five years, considering increase of sales; 
present sales minus future sales (www.1000ventures.com). 
 
3.8.2 SELECTION OF RESEARCH AND DEVELOPMENT PROJECTS 
Research and development projects selection is necessitated by scarce 
resources.  Funds often are limited.  Cost and benefits should not be 
limited to financial aspects but should include subjective and non-
quantitative factors such as: 
 
· Probability of technical success:  chance of technical success estimated by 
the technical personnel; 
· Probability of commercial success:  chance of commercial success 
estimated by the marketing personnel; 
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· Return for the organisation, considering the cost of the project: estimated 
financial revenue dividend by project cost.  This criterion includes the 
duration of the advantage generated by the project; 
· Strategic fit: level of consistency with the overall strategy of the 
organisation, estimated by the board of directors or strategic planning 
group; 
· Consistency with core technologies: importance of the project in 
strengthening the organisation's capabilities in the critical technologies; 
· Extent to which the technology can be patented:  a research and 
development project becomes more attractive when a patent can protect 
the results; and 
· Consistency with technological threats and opportunities:  extent to which 
the project responds to a particular threat or opportunity 
(www.1000ventures.com).  
 
A weight is assigned to each criterion in a merit table for each project as 
per Table 3.6, evaluating each project against selected criterion, and then 
multiplying the assigned weights by the scores.  The projects are prioritised 
according to the merit table obtained. 
 
Projects are undertaken while funds allocated are available, starting from 
the top of the list.  After this action, the portfolio obtained is revised to 
check the balance against parameters such as risk, reward and time 
horizon (www.1000ventures.com).  
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The procedure ensures a balanced portfolio with regard to a certain set 
variable.  Projects can all be highly promising but very risky or long-term.  If 
there is any indication that the portfolio is not satisfactory, i.e. it is 
unbalanced in certain parameters, projects are redefined and the process 
repeated.  Redefinition of a project entails that two projects be combined 
and the objectives modified slightly to exploit the synergies and common 
areas of the projects.  A project may be assigned a larger amount of 
funding to reduce the time to completion.  The final project portfolio 
definition is the result of this iterative process (www.1000ventures.com). 
 
Table 3.6: Research and development project selection matrix 
Projects Criteria for selection Weight 
A B C D E F G H 
Probability of technical 
success 
                  
Probability of commercial 
success                   
Return for the firm, 
considering project cost                   
Strategic fit                   
Consistency with core 
competencies                   
Extent to which the 
technology can be patented 
                  
Consistency with 
technological threats and 
opportunities 
                  
 Source: www.1000ventures.com. 
 
High is categorised as 5 and Low as 1, with the exception of criterion 
number 3.  In criteria 3, the actual values would be more adequate when 
available.  
 79 
The weight reflects the relevance of the criterion.  When investment 
projects are evaluated, the same criteria can be used but the weights will 
be different.  Emphasis is given to benefit and cost factors.  Probability of 
technical and commercial success tends to have lower importance 
(www.1000ventures.com). 
 
3.8.3 INTERNAL VERSUS EXTERNAL SOURCES FOR RESEARCH AND 
DEVELOPMENT 
Once the technological project priorities are defined, the implementation 
strategy is defined for each project.  The guidelines deal with the 
identification of technology needs, but some comments regarding the 
strategies for project implementation are useful (www.1000ventures.com). 
 
The main alternatives are internal development, research consortia, 
contract research with a research institute or university, acquisition of 
organisations with the required competences, licensing, internal ventures, 
joint ventures, alliances and the hiring of human resources with the 
required capability.  
 
Choosing acquisition is dependant on the availability of external sources 
(indicated in the competitive impact analysis for each technology) and the 
availability of the technology for acquisition at a price that allows adequate 
return for the organisation.  The demands and restrictions imposed by the 
licenser will also play a role when choosing acquisitions.  
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The period demanded by the organisation’s strategy, the form of the 
technological acquisition or license, clearly allow certain technology to be 
acquired rapidly.  The extent to which a certain technological knowledge 
needs to be kept proprietary and made difficult will influence the acquisition 
process (www.1000ventures.com).  
 
The degree of familiarity of the organisation holding the technology can 
also influence acquisitions. A low familiarity with technological 
competences, require the development of a technology forces acquisition 
from external sources.  
 
Table 3.7 shows the results of the research, development and engineering 
projects selection process, including the technology sources for each case. 
 
 Table 3.7: Research and development projects and sources 
Projects 
Internal 
development 
External 
R&D 
contracts 
Joint 
venture 
alliances 
Licensing 
Hiring 
specialised 
personnel 
Project 1           
Project 2           
Project 3           
Project 4           
Project 5           
 Source: www.1000ventures.com. 
 
3.8.4 TECHNOLOGY PORTFOLIO ANALYSIS 
The different technologies implemented in a given business do not all have 
the same competitive impact. 
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The mastery of some of them is a condition for success in the business 
because of their implication for cost and differentiation, whereas the 
contribution of others is less important, either because their impact on 
differentiation or on the cost of the product is low, or because all the 
competitors in the industry easily access them (www.1000ventures.com). 
 
The competitive impact of technologies is related to how much they affect 
the cost and the performance of the products in which they are integrated.  
It is also related to how easily all the organisations in the industry can 
benefit from the technologies, either by internalising the technology, or by 
calling upon external suppliers.  Several classification systems for 
technologies have been developed.  This can be mapped on to a simple 
portfolio and the question is the extent to which the technologies support or 
affect current and likely future business.  
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3.8.5 TECHNOLOGY PORTFOLIO MAP 
Figure 3.2: Technology portfolio map 
Possible future  
Products/ 
Processes  
 
 
Planned product/  
New processes  
 
 
 
Core product/ 
Processes  
 
 
         Base           Proprietary        Pacing           Emerging 
 
 Source: www.wiley.co.uk. 
 
Many project evaluation techniques can in fact be used as portfolio 
evaluation techniques, just by directly comparing the results of the 
assessment of individual projects.  The matrices below provide a 
framework for examination of several parameters, and some 
experimentation is needed by the organisation that wants to apply them in 
order to find the appropriate combinations.  The matrices below are used 
to analyse and represent the situation of RTD projects or activities, or even 
business units, according to two or three meaningful variables 
(www.wiley.co.uk). 
 
To analyse the portfolio, the technology auditor first examines each 
individual project, then places each project within portfolio structures 
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track of 
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of supply 
Must 
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close 
watch 
Keep 
watch 
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(matrices) that accommodate the strategic elements most critical to the 
specific organisation and its industry. 
 
Due to the analysis by people, the projects can only be assessed on a 
relative rather than an absolute basis i.e. better or worse rather than 
correct or incorrect.  Several matrices are explained in terms of its specific 
objectives, what it represents and implies.  These matrices are useful for 
projects, businesses, technologies and other kinds of applications.  Each 
matrix gives a different perspective on the set of projects, and final 
decisions on most of them should be taken after the discussion fostered by 
at least several of the matrices (www.wiley.co.uk). 
 
(a) Matrix tools for portfolio analysis 
Expected value x probability of success 
 
 Figure 3.3: Matrix tools for portfolio analysis 
 
 
 
 
 
 
 
 
Source: www.wiley.co.uk. 
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· Matrix variables 
Expected value: The expected return that the projects can provide over a 
period, usually in financial terms 
· Probability of success:  The probability of achieving the objectives.  It is a 
combination of both the probability of technical and commercial success. 
· Resources: The amount of resources allocated for a specific 
project/product and the area of the circle represents this. 
 
The matrix shows that efforts should better concentrate on those activities 
with high probability of success and high expected value.  This is not 
always possible.  For those activities with low probability of success, an 
analysis should be made on whether the expected return is worth the risk 
involved.   
 
Looking at the matrix below, project 1 should be better terminated and 
project 2 should be carefully analysed.  Projects like project 4 in total 
ensure a steady stream of returns (www.wiley.co.uk). 
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(b) Market (knowledge) x technology (knowledge) 
 Figure 3.4: Market (knowledge) x technology (knowledge) 
 Source: www.wiley.co.uk. 
· Matrix variables 
Market knowledge: The organisation's knowledge of both the market and 
the factors affecting it.  It also involves assessing whether the competitors 
know the market 
· Technology knowledge:  The organisation's knowledge of both the 
technology and the factors affecting it.  It also involves assessing whether 
the competitors know the technology; 
· Resources: The amount of resources allocated to a specific 
business/project.  The area of the circle represents it. 
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The matrix gives an understanding of the situation of an organisation's 
portfolio with respect to technology and market. Technology and market 
are divided according to organisation knowledge in three groups, and 
uncertainty increases on those technologies and markets that are new.  
This matrix gives information about the risks involved.  Experience says 
that those projects using unknown technologies and directed towards 
unknown markets (projects 11 and 12) are likely to run into problems but if 
successful, rewards might be huge (www.wiley.co.uk). 
 
(c) Technological competitive position x industry maturity 
 Figure 3.5: Technological competitive position x industry maturity 
 
 
 
 
 
 
 
 
 
 Source: www.wiley.co.uk. 
· Matrix variables 
Technological competitive position: The technological position of an 
organisation's products regarding its market competitors.  
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· Industry maturity:  The situation of the organisation's products according to 
the life cycle; 
· Embryonic:  the direction of technological advance is not clear.  Regular 
efforts would produce some advances but these might still be useless; 
· Growth:  major technological advance can be expected with regular efforts; 
· Mature:  minor technological advance would require very high efforts; 
· Ageing:  no technological advance can be expected; 
· Resources:  the area of the circle represents the amount of resources 
allocated for a specific business/project. 
 
The matrix describes the context for innovation activities.  The circles might 
well represent the size of the organisation’s divisions and show that, while 
most divisions have favourable strong technical positions, the new venture 
(project 1) is poorly placed in a rapidly developing industry. It becomes 
clear that the position of this division will be soon untenable; hence the 
strategy should be either to find an exit or to move it upwards by receiving 
much stronger support (www.wiley.co.uk).  
 
Projects 2 and 3 are reasonably well placed while project 4 is close to an 
untenable low-profit situation and should probably be terminated.  When 
the organisation follows projects aiming at mature technologies, the growth 
opportunities could be low. 
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3.9 INVENTORYING TECHNOLOGICAL ASSETS 
Individual products incorporate a number of distinct and identifiable 
technologies.  Integrating technology into the strategy formulation process 
requires that all the technologies used in an organisation be identified.  
Reviewing all technologies within the organisation, as well as technologies 
the organisation owns but does not yet use, provides the organisation with 
an inventory of its technological assets.  Organisations are not always 
aware of the extent of their capabilities (www.1000ventures.com).   
 
The lack of awareness of capabilities contrasts with the accurate 
knowledge the organisation has of its tangible assets (real estate, facilities, 
equipment, etc.) and financial assets.  The organisation’s technological 
capabilities are not listed among the assets in its balance sheet, but weigh 
in its revenues.  The ignorance concerning the organisation’s technological 
assets is because they are integrated into the skills of the staff and 
employees, and blended into the human capital of the organisation, which 
is difficult to quantify (www.1000ventures.com). 
 
Inventorying the organisation’s technological assets is a difficult task 
because the technologies themselves are complex and because the 
degree of detail with which such a task can be carried out is extremely 
variable.  The organisation is faced with the problem of determining the 
relevant degree of detail for dividing the organisation’s capability into 
technologies (www.1000ventures.com). 
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The identification and inventory of the organisation’s technologies can be 
carried out with the active collaboration of the various departments of the 
organisation which have developed or which implement such technologies.  
The inventory of the organisation’s technological assets is necessary for 
the subsequent steps of the analysis.  Inventorying of technologies reveals 
some of the technologies that the organisation requires. 
 
The technological inventory may assist in revealing potential applications 
of the organisation’s technologies.  The comparison of the technologies of 
the organisation with those of its competitors can identify technological 
gaps, or enable the organisation to identify some of its competitors’ 
weaknesses.  The technological inventory of the organisation is not an end 
in itself.  The technological inventory is of little use if it does not lead to an 
evaluation of the competitive impact of the different technologies. 
Technology inventory is the basis for the technology infrastructure plan 
(www.maincontrol.com).  
 
In the business environment, the ability to respond quickly, to plan cost 
effectively, implement new technologies and dispose of obsolete 
equipment is critical to achieve and maintain a competitive advantage.  For 
the organisation to make sound decisions about the technology 
investments the organisation must be able to collect, integrate and access 
the data that describes the assets and the business terms and processes 
that apply to them.  The organisation collects information on all deployed 
technology assets (www.maincontrol.com). 
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The reliability and availability of the e-mail infrastructure is critical to every 
organisation and each, employee uses e-mail on an almost daily basis.  
The organisation can be confident that it will get a complete, up-to-date 
inventory using this collection method (www.maincontrol.com). 
 
3.10 BOSTON CONSULTING GROUP (BCG) MATRIX  
The Boston Consulting Group (BCG) matrix is a simple tool for assessing 
an organisation's position relative to others in terms of its product range.  It 
is a 2 x 2 matrix plotting market share against market growth. The BCG 
matrix assists in the organisation’s thinking process about its portfolio of 
products and services on offer and make decisions on what items should 
be kept in the product range (Lynch 2000:177). 
 
 Figure 3.6: Boston consulting matrix 
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             Market Share 
 Source: Lynch 2000:176 
 
Stars 
 
Question 
Marks 
  
Cash 
Cows 
 
Dogs 
 91 
The BCG matrix is simple to construct.  One axis is market share, running 
from low to high.  The other is market growth, also running 
from low to high.  The organisation plots its products on the matrix.  A 
product in a fast growing market in which it has a low share would appear 
in the top left hand area, whilst one in which it had a high market share but 
where the market was growing slowly would appear in the bottom right.  By 
placing the product offering on the matrix the business can analyse the 
product. 
 
The BCG model offers four descriptions of the product/market 
combinations, which might be found: 
 
· Stars represent those products or services which the organisation has a 
high share of the market and the market is growing.  The product should 
be invested in further to maintain the growth. 
· Cash cows represent those products in which the organisation has a high 
market share but where the market is mature and slow growing or even 
declining.  These products should be used optimally to provide cash for 
investments in future product areas.  
· Dogs are products where the organisation has low market share and 
where the market itself is not growing.  These should be dropped from the 
portfolio to release funds for investment in more attractive opportunities. 
· Question marks are those products in which the organisation has a low 
share but where the market is beginning to take off or has significant 
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growth potential.  The products need to be watched closely and investment 
maintained to keep a presence.  These products since could become 
tomorrow's starts.  The commitment to these products should not be too 
high as they could also turn out to be tomorrow's dogs (www.wiley.co.uk). 
 
3.11 ANSOFF MATRIX 
 Figure 3.7: Ansoff matrix 
              Existing product         New product 
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 Source: www.nvq5.com. 
 
(a) Existing markets/existing products 
The strategy of doing nothing implies the continuation of an existing 
strategy.  The existing strategy may be appropriate in the short-term when 
the environment is static or when the organisation is waiting to observe 
how situations develop.  The situation in the long-term is unlikely to be 
beneficial.  The position of the organisation may reflect a lack of strategic 
awareness on the part of the management team. 
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Withdrawal will take place through the sale of the business or divestment.  
Withdrawal is an appropriate strategy, when there is an irreversible decline 
in demand, the organisation is over extended, the organisation is adversely 
affected by competitive pressure and environmental change or the 
opportunity cost is such that a better return can be earned if the resources 
are used elsewhere (www.nvq5.com). 
 
Large conglomerate groups find themselves too thinly spread and many 
choose to withdraw from selected markets.  Consolidation takes place 
when an organisation concentrates its activities on those areas where it 
has established a competitive advantage and focuses its attention on 
maintaining its market share.  When this strategy has been prompted by 
falling profits, the situation is often referred to as retrenchment.  The 
organisation must in both scenarios improve their cost structure, increased 
emphasis on quality and increased marketing activity.  When retrenchment 
occurs the cost reductions may involve redundancies or the sale of assets. 
 
Market penetration involves gaining market share as opposed to 
maintaining it.  When the overall market is growing, penetration may be 
relatively easy to achieve, because the absolute volume of sales of all 
organisations in the market is growing and some organisations may not be 
able to satisfy demand.  In declining or static markets, an organisation 
pursuing a market penetration strategy is likely to face intense competition 
(www.nvq5.com). 
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(b) Existing markets/new products 
Product development involves the organisation in substantial modifications, 
additions or changes to its present product range.  The organisation 
operates from the security of its established customer base. 
 
In research and development-intensive industries, product development 
may be the main direction of strategy because product lifecycles are short, 
and because new products may be a natural spin-off from the research 
and development process.  New product development can be risky and 
expensive (www.nvq5.com). 
 
(c) New markets/existing products 
Market development includes entering new geographical areas, promoting 
new uses for an existing product and entering new market segments.  It is 
an appropriate strategy to pursue when the organisation’s distinct 
competence rests with the product rather than the market 
(www.nvq5.com). 
 
(d)  New markets/new products 
Diversification can be horizontal, vertical or conglomerate.  Horizontal 
diversification refers to the development of activities that are 
complementary to or competitive with the organisation's existing activities.  
Horizontal diversification and market penetration appear to be very similar 
because classification depends on how narrowly product boundaries are 
drawn. 
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Vertical integration refers to the development of activities, which involves 
the preceding or succeeding stages in the organisation's production 
process.  Backward or upstream vertical integration takes place when the 
organisation engages in an activity related to the proceeding stage in its 
production process (www.nvq5.com). 
 
Forward or downstream vertical integration takes place when the 
organisation engages in an activity related to a succeeding stage in its 
production process.  Vertical diversification is the oil industry's combination 
of exploration, refining and distribution.  Conglomerate diversification refers 
to the face value the new activity of the organisation seems to bear little or 
no relation to its existing products or markets (www.nvq5.com). 
 
The advantages of diversification are cost savings due to the effects of 
synergy, spreading of risk, control of supplies, control of markets, improved 
access to information, escaping from declining markets and exploitation of 
under-utilised assets (www.nvq5.com). 
 
Possible disadvantages of diversification are inefficiency due to loss of 
synergy and inefficiency due to loss of managerial control 
(www.nvq5.com). 
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CHAPTER 4 
TECHNOLOGY AUDIT IMPLEMENTATION PROCEDURE:  THE EMPIRICAL 
RESEARCH 
4.1 INTRODUCTION 
Every organisation is unique and the steps for implementing the 
technology audit as discussed in this chapter can differ.  This 
implementation procedure as presented by Dr Vassilis Kelessidis will be 
used as a basis for the audit program.  A schematic of the steps that are 
normally followed while carrying out a technology audit is shown and 
described below (www.urenio.org). 
 
In this chapter, the empirical research that was completed for this study will 
be discussed.  It is essential to look at the research process utilised by the 
researcher before giving an overview of the research findings.  In Chapter 
1 the main problem to research is the technology audit as a means of 
insuring business continuity.  In order to solve the main problem, a 
technology audit was developed.  The technology audit is preceded by a 
technology survey conducted at the researcher’s chosen company, MP 
Engineering (www.urenio.org). 
 
The survey was completed by the researcher, in conjunction with the 
owner of MP Engineering.  The survey was used to determine and to 
obtain business specific data and obtain a broad picture of the organisation 
and its environment 
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The research design for this investigation will follow two methods of 
statistical analysis, a formal interview, a questionnaire and technology 
audit.  This excludes the analysis of prior research through a 
comprehensive literature study. 
 
 Figure 4.1: Technology audit process flow  
 
 
 
 
 
 
 
 
 
 
 
 
Source: www.urenio.org 
4.2 PARTIAL TECHNIQUES AND TOOLS 
How does the organisation approach the task of evaluating its technology, 
business practices, and process infrastructure and what do they want to 
accomplish?  A technology audit is not a follow-the-checklist undertaking.  
A key aspect is the necessity for a clearly defined technology 
assessment/audit plan. 
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The first things to focus on are evaluating a company's business process.  
This is evidence that they "plan their work and work their plan."  The 
process of evaluating a company is itself a project (and usually, a critically 
important one), so it makes sense to apply the same criteria 
(www.urenio.org). 
 
The following methodology will be used to indicate the tools used per step 
for the proper implementation of the technique.  Different organisations 
have their own tools, but it will not differ significantly from the tools listed 
below:  Steps 1-10 is followed when an external consultant is approached 
to conduct the technology audit.  If the audit process is conducted by an 
internal technology officer the process will start at step 4 (www.urenio.org). 
 
4.2.1 STEP 1:  DESIRE/WISH TO CARRY OUT TECHNOLOGY AUDIT 
Technology has been ignored for many years as a key function that must 
be managed.  Making the leap to admit the need to manage technology is 
the first step to be taken by top management.  If the organisation initiates 
the audit the technology officer or relevant business unit heads must meet 
with a knowledgeable specialist to start the process.  The scope or 
initiative, brief description of technique and potential benefits to the small to 
medium-sized organisation must be indicated (www.urenio.org). 
 
4.2.2 STEP 2:  EXPERT TO CARRY OUT TECHNOLOGY AUDIT 
Once common ground has been established between the organisation and 
external consultant/expert, the next step can follow.  
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4.2.3 STEP 3:  FIRST CONTACT/VISIT OF EXPERT OF FIRM/PREPARATION 
OF AUDIT PLAN 
The expert should have a brochure/flow diagram on the steps to follow and 
list the benefits of a technology audit.  The technology auditor must present 
the company with a list of other companies that carried out a technology 
audit.  A formal presentation must be made to top management on what a 
technology audit entails.  The audit plan is devised together with top 
management. 
 
It establishes issues to investigate, how to collect data and from whom, in 
what time span and at what cost, and what is needed from management to 
successfully carry out the audit (www.urenio.org). 
 
4.2.4 STEP 4:  PREPARATORY WORK BY EXPERT ON COLLECTING BASIC 
INFORMATION ON THE FIRM AND THE SECTOR 
The technology auditor starts collecting information on: 
 
· The firm:  collection of data from published information, brochures of 
company, economic data, employees, products, exports etc. 
· The sector:  published data on employment, turnover, trends, markets, on 
company’s products, introduction/use of new technologies. 
 
Due diligence is a verification of representations and claims made by one 
party to another in a transaction. 
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It is a process whereby an in-depth evaluation of some aspect of an 
organisation is performed, and the results compared with representations 
made by that organisation.  Due diligence is particularly important for 
business transactions in technology-intensive markets, since there is a 
much higher risk of misrepresentation or inappropriate application of 
emerging technologies.  It is often difficult to find individuals capable of 
assessing both the technological issues and their business linkages 
(www.clarity-dev.com). 
 
Due diligence is not a pass-or-fail process.  Due diligence processes go 
beyond discovering and verifying what facts are in existence, but must 
concern itself with understanding the implications of those facts within the 
context of the overall business strategy.  Where external transactions take 
place, due diligence should include background checks on the 
management team, independent verifications of statements made in the 
business plan and studies of the company's product and market.  The 
successful assessment of the organisation will be dependant on a detailed 
evaluation of the company’s processes and application of technologies, 
with an eye toward the relation to the company's business strategies 
(www.clarity-dev.com). 
 
The approach to be followed must be planned and agreed upon.  The 
process must include the selection of team members from the organisation 
who will participate (www.clarity-dev.com).  
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The team must be multidisciplinary, and include both business and 
technical experts familiar with the areas under investigation.  If staff 
expertise is lacking in a particular area, engage the services of experts in 
that field.  Depending on the results of the preliminary visits, different 
approaches may be necessary for each organisation (www.clarity-
dev.com). 
 
A short report on the above findings would be handy and would be another 
step towards building a trusting relationship with the firm (www.urenio.org). 
 
4.2.5 STEP 5:  GENERAL SHORT DIAGNOSES 
The technology auditor conducts an organisation survey with the general 
manager aiming to cover company information, strategy and development 
planning.  The survey will also cover: 
 
· Human resources (capabilities, needs, strengths, weaknesses, training, 
performance, rewards); 
· Technology capabilities (technological resources, know how, assessment 
of technological level, implementation of information technologies, new 
technologies). 
· Technological innovation (product development, procedures, new products 
– number – time frame, research and development, in-house, external, 
resources allocated, areas of interest, sources or acquiring technology); 
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· Innovation capability (innovations introduced, barriers to innovation, 
technology watch, searching, technology diffusion, involvement in research 
and development joint projects); 
· Products (products, markets, production organisation and management, 
production equipment, walk-through shop floor); 
· Cooperation networking (with other companies, local – abroad, with 
technology providers, sources, participation in research and development 
programs); 
· Technology needs (demands for services, equipment, quality 
improvement, new technologies, access to information, technology 
diffusion); 
· Quality (quality control, products – raw materials, standards, relations with 
customers, suppliers); 
· Marketing (markets, local, abroad, marketing plan, strategy); 
· Environment (awareness, problems, needs) (www.urenio.org). 
 
4.2.6 STEP 6:  DATA ANALYSIS BY EXPERT – REPORT ON FIRST 
DIAGNOSIS 
The report should be concise and should contain: 
 
· Executive summary; 
· Overview of company/activities (good for signposting to networks, etc.); 
· Overview of sectors/markets; 
· Synthesis on:  strengths/weaknesses/opportunities/threats identified; 
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· Potential suggestions (especially if the audit stops at this point) for 
resolving problems and exploiting strengths and opportunities mainly by 
indicating routes for solutions with an action plan (more in step 9); 
· Isolation of specific areas/departments for further diagnosis, proposal with 
justification (www.urenio.org). 
 
4.2.7 STEP 7:  PRESENTATION OF FIRST DIAGNOSIS REPORT TO 
GENERAL MANAGER AND COMPANY MANAGEMENT 
The presentation is done with the handing out some time earlier of a hard 
copy of the report.  The presentation should be done with 
slides/transparencies and should cover the main findings on the report.  
The finalisation on whether to continue for further diagnosis and the 
agreement on the subject(s) to analyse are also performed here 
(www.urenio.org). 
 
4.2.8 STEP 8:  ADDITIONAL VISITS/INTERVIEWS TO DEPARTMENT HEADS 
Entail an in-depth investigation of key areas of the organisation being 
assessed.  A full due diligence audit of an external company can take up to 
a week at a small single-site company with a technical staff of 50 or less, 
several weeks at larger companies with a localised development team, and 
even longer examining a larger company with geographically distributed 
development teams. 
 
Obviously, the relationship between company size and inspection effort is 
non-linear.  
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This is because a certain set of core elements, such as policies and 
procedures, business plans, and infrastructure standards are centrally 
located. 
 
Typical areas and themes that could be covered with either specific subject 
tools or in a less structured way (if done by a specialist) could be: 
 
(a) Quality 
· Policy – goals – personnel involvement – training; 
· Process quality – monitoring and control systems – handling – storage – 
packaging; 
· Keeping of records/use of results; 
· Product quality – raw materials quality control – product quality control; 
· ISO issues – presentation – benefits. 
 
(b) Human resources 
· Organogram – skills – availability; 
· Satisfaction – rewards; 
· Meetings – awareness of company activities/products; 
· Team working/project management; 
· Continuing education/training; 
· Promotion – evolution – enumeration. 
 
(c) Research and development – Product development 
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· Research and development strategy/partners; 
· Product mix/product lifecycle analysis; 
· Analysis of procedures for new product development; 
· Analysis of research and development activities; 
· Participation in research and development projects; 
· Focus on specific research and development area – identification of 
potential technology suppliers. 
 
(d) Production operation 
· Walk through production facilities – bottlenecks – problem areas; 
· Material flow – flow diagram; 
· Overview of system automation/needs – opportunities; 
· Floor and product safety; 
· Maintenance – procedures – planning – problems; 
· Analysis of productivity. 
 
(e) Marketing/sales 
· Existence/analysis of marketing plan; 
· Strategy – market share/local – exports; 
· Competitors analysis/sector analysis/opportunities – threats; 
· Distribution networks – problems; 
· Use of information technologies for sales/e-commerce – Internet 
(www.urenio.org). 
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4.2.9 STEP 9:  FINAL REPORT OF THE TECHNOLOGY AUDIT COMPILED BY 
THE EXPERTS 
The final report should contain the following: 
· Executive summary; 
· Summary of results from first diagnostic; 
· Subject(s) analysed in second part; 
· Methodology used for analysis; 
· Problems identified; 
· Solutions proposed; 
· Actions to be taken (action plan). 
 
The action plan should be specific to the subject, with a timeframe, with 
determined milestones and with an estimated budget.  The action plan 
must list the expected results, identify potential problem solvers 
(technology or service providers) and indicate provisional funding for 
implementing the solutions.  An implementation, monitoring-schedule must 
be done, by the technology auditor, in conjunction with a project manager 
(www.urenio.org). 
 
4.2.10 STEP 10 PRESENTATION OF REPORT BY EXPERT (S) TO COMPANY 
MANAGEMENT 
At step 10 the report by the technology auditor to the organisation must 
discuss issues identified, solutions proposed, the proposed action plan and 
the monitoring system that will be used (www.urenio.org).  
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4.3 PREPARATION OF TECHNOLOGY AUDIT MATERIAL 
The contents of Chapter 3 were utilised to draw up a technology survey 
and to create a technology audit.  The final process was to approach a 
small to medium-sized organisation using technologies in the 
manufacturing process.  The researcher approached MP Engineering 
owner, Manfred Picha, with the request.  After explaining the purpose of a 
technology audit and the kind of information that would have to be relayed 
to the researcher, Mr Picha gave the go ahead. 
 
4.3.1 PREPARATION OF HANDOUTS 
For the purpose of the research, the researcher converted Chapter 3 into a 
handout document, consisting of a designed front page, technology survey 
and a technology audit, consisting of matrixes to be filled in and worked out 
in collaboration with the organisation to be audited. 
 
4.3.2 DEVELOPMENT AND STRUCTURE OF SURVEY AND TECHNOLOGY 
AUDIT 
The researcher decided that current technology surveys were not 
comprehensive enough for the purpose of collecting important information 
regarding the organisation and based the developed survey on four 
surveys obtained through the literature study (see Annexure 1 to 2) 
 
The researcher received intensive guidance from his promoter with respect 
to the questions to be asked and the tests to be done with the various 
matrixes. 
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4.4 TECHNOLOGY AUDIT SURVEY  
 Interview guide 
 General information 
 
Company name: 
 
…MP Engineering…………………………… 
Legal status:  …Sole Proprietor……………..……………… 
Sector:  …Engineering………………….….…………. 
Address:  …26 Hart Street, Sidwell, Port Elizabeth….. 
Tel:  …041-4535414…  Fax: 041-4535415…….. 
e-mail:  …mpcnc@iafrica.com………………………. 
Responsible:  ………………………………………………… 
Position:  …Owner………………………….………….. 
Date:  …19 November 2003……………….……… 
 
4.4.1 HUMAN RESOURCES 
 y-2 y-1 Y 
Total number of employees 8 8 8 
 
Analysis of human resources 
Department Total 
number 
Scientific staff 
  University Technical Schools 
Permanent staff    
   Production 4  4 
          Scientific staff    
          Technicians    
          Workers 2   
   Quality    
   Research – Development- 
Planning    
   Sales – Marketing    
   Administration 2   
   Others …………………..    
Seasonal personnel    
…………………………..    
…………………………..    
…………………………..    
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Are continuous training programs offered to the personnel Yes X
        No ? 
Please specify 
 
If YES (frequency, number and categories of the employees participating in 
internal or external training programs, etc.) 
There is constant in-house training……………………………..  
 
If NO explain the reasons (high expenses, insignificant needs for additional 
training, etc.) 
…………………………………………………………………………………… 
 
4.4.2 COMPANY STRUCTURE  
The company organogram is very simple.  The owner is the top of the 
structure with all workers equally under him.  This structure enhances open 
communication between all employees. 
 
4.4.3 PRODUCTIVITY AND ECONOMIC DATA 
Annual turnover y-2 y-1 y (estimation) 
Turnover R1,4 million R1,6 million R1,7 million 
 
Investments y-2 y-1 y (estimation) 
Amount    
 
General categories of investments realised the last 3 years: 
Category % of total investment cost 
Buildings …………………………………………………. 
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Equipment 
Others (*) 
…………………………………………………. 
…………………………………………………. 
 
(*) Specify ………………………………………………………………… 
 
(a) Existing installations       
 Owned 
        Yes  No 
 Field area (m2)   ……500M………… X   
 Buildings area (m2)  ……500M………… X   
 Installed power (HP)  ……3 Phase……… X 
 
(b) Raw materials 
?/a Category Quantity Source 
1 Tool steel, mild steel  Bohler Steel 
2 Aluminium, polyethylene  Max Steel 
3 Teflon  Mazey Plastics 
 
(c) Products 
 
a /a Main products Quantity % of turnover Destination 
1 Crimping presses   Leonni 
International 
2 Coating tools for catalytical 
converter 
  Local 
market, 
Germany, 
Sweden 
3 Machine for metal rolling   USA, 
Mexico 
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(d) Process description 
Stage Applied technology Equipment 
 
Machining tools 
Work station link up 
with PC, linked to LAN 
CNC, lathe, CNC milling 
machines 
 
4.4.4 QUALITY CONTROL 
Existence of quality control department  YES  NO 
              X 
The applied quality control techniques satisfy 
- Totally, the product specifications      X 
- The so-called basic specifications      X 
- Partially the product specifications      ? 
 
Is quality control of the products carried out by external organisations? 
       NO   X 
       OFTEN   ? 
 
Are products returned because of quality control problems?  
       RARELY  X 
       NEVER    ? 
 
(*) Specify: The few times a product has been returned, the problem was 
due to the material spec indicated by the supplier, not measuring up to 
stated specification and incorrect drawing 
forwarded……………………..………………….. 
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4.4.5 QUALIFICATION 
Quality certificates related to the enterprise, e.g.  ISO 9000 
? YES   
X NO 
 
Type of certificate Date Qualification organisation 
   
   
 
4.4.6 STANDARDS 
Specify the type of standards you follow for your products 
           Exist        Followed    Not followed 
 Legislation ?   ?   ? 
 Clients  ?   X   ? 
 Company ?   X   ? 
 International ?   X   ? 
Remarks:  The local and international customers set the standards 
through their specifications of the product required on CAD/CAM drawings. 
 
4.4.7 RESEARCH AND TECHNOLOGY DEVELOPMENT 
Existence of an R&D Department   YES  ? 
        NO  X 
Personnel involved only with R&D activities    X 
Personnel involved only with quality control activities   X 
Personnel involved with R&D and quality control 
activities as well       X 
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Areas of the research and development interest 
 Degree of interest 
 Large Medium Negligible 
Informatics ? ? ? 
Microelectronics ? ? ? 
Automation ? ? ? 
Robotics ? X ? 
Opt electronics ? ? ? 
Biotechnology ? ? ? 
New materials ? X ? 
Other (specify) ? ? ? 
 
Participation in research and development financed projects 
a / a Y-2 Y-1 Y 
As % of turnover 5% 11% 5,4% 
 
Specify the reasons, why your company has not participated yet in related 
projects 
 
· There is no interest       ? 
· Lack of information concerning R&D programs, i.e. call for proposals 
 etc.         ? 
· Insufficient technical assistance for the proposals   ? 
· Weakness in finding capable partners to organise a viable cooperation ? 
· Other: Research and development is not conventional as with 
manufacturing plants that mass-produce.  Each product manufactured has 
a new characteristic. 
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4.4.8 PROBLEMS 
Describe the main problems that hinder the competitiveness of your 
enterprise 
 
(a) High product cost       X 
 Related to raw material cost     X 
   labour cost      ? 
   patents and royalties cost    ? 
   utilities, maintenance, operating supplies, etc.  X 
 Other ……………………………………………………………………………. 
 
(b) Product quality 
 Related to weakness in standardisation    ? 
   lack of quality control     ? 
   the quality of raw materials    X 
   the applied technology     ? 
 Other ………………………………………………………………………………. 
 
(c) Limited market share       ? 
 Related to insufficient marketing     ? 
   the weakness of the distribution network of the 
 products      ? 
   insufficient knowledge of the market   ? 
   established brand names and market shares  X 
 Other ………………………………………………………………………………. 
 115 
4.4.9 TECHNOLOGY NEEDS AND DEMAND OF RELATED SERVICES 
(a) Technological targets of the company: 
 Improvement of the interior structure/administration   ? 
 Through: Novel administration systems    ? 
   Systems based on informatics    ? 
   Quality assurance systems    ? 
   Production programming processes   ? 
   Other       X 
   Education/Training/Specialisation   ? 
Existing problems/Proposed solutions (financial resources) ………………… 
………………………………………………………………………………………
……………………………………………………………………………………… 
 
Improvement of the process of quality control    ? 
   New equipment      ? 
   Specialised personnel     ? 
   Processes      ? 
   Qualification      ? 
   Other       ? 
   Education/Training     X 
Existing problems/Proposed solutions (financial resources) ………………… 
……………………………………………………………………………………… 
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Improvement of the products       ? 
Increase of the productivity      X 
  New equipment       ? 
  New technology      X 
  Raw materials       ? 
  
Novel production processes 
  Automation       ? 
  Informatics       ? 
  Other        ? 
  Education/Training/Specialisation    ? 
 
Existing problems/Proposed solutions (financial resources) ………………… 
.……………………………………………………………………………………… 
 
(b) Specify the information sources you use 
 Clients         X
 Suppliers        X 
 Exhibitions        X 
 Printed matter – magazines      X 
 Commercial branches or chambers     ?
 Research – technological centres     ? 
 Universities (here or abroad)      ?
 Other enterprises       ? 
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 External experts       ?
 Industrial or business networks (clubs)     ? 
 Other …………………………………………………………………………. 
 
(c) What initiatives have been taken by your organisation to become a 
manufacturer characterised by innovation, quality and excellence? 
 
Remark: Investment in technology plays a major role in the products of MP 
Engineering.  Due to the nature of its business, accurate specifications 
necessitate the newest technology to maintain high production standards 
set by the customers. 
 
(d) Characterise the type of the competition 
             Large          Regular          Limited 
 *  At home   X  ?  ?  
 *  Abroad   X  ?  ? 
 
(e) Does your organisation provide a product or service that is considered 
within your sector to be an industry leader or pioneer? 
 
Remark: Coating stations and coating tools were developed for the 
catalytical converter industry. 
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4.4.10 STRATEGY AND TECHNOLOGY STRATEGY 
Please mark with an ‘X’ next to the appropriate number. 
(a) Does your organisation regard technology as top priority? 
Yes X No 
 
(b) Does your organisation have clearly defined corporate strategy? 
Yes X No 
 
(c) People in general support changes that will have to be made to implement 
better management of technology? 
1 2 3 4 5X 
5 = Statement apply 
1 = Statement does not apply 
 
(d) There is a clear definition about the strengths and weaknesses of the 
organisation regarding the strategic technological areas. 
1 2 3 4 5X 
5 = Statement apply 
1 = Statement does not apply 
 
(e) Does your organisation have an operational training policy and procedure 
in place? 
Yes X No 
 
(f) How important is training at all levels to top management? 
1 2 3 4 5X 
5 = extremely important.1 = not important at all 
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(g) How important is training and multi-skilling to the employees? 
1 2 3 4X 5 
5 =extremely important 
1 = not important at all 
 
(h) Do you believe there is a proper functioning business environmental 
scanning system within your organisation? 
1 2 3X 4 5 
5 = very adequate 
1 = extremely inadequate 
 
(i) Does your organisation have a research and development department? 
Yes X No  
 
(j) Does your organisation have a technology management department? 
Yes  No X  
 
(k) Is technology appreciated and managed as a key factor in the overall 
business/project strategy of your company? 
1 2 3 4 5X 
5 = completely 
1 = not at all  
 
(l) Within your organisation, is the technology strategy a significant contributor 
to the corporate and project strategy? 
1 2 3X 4 5 
5 = outstanding 
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1 = poor 
 
(m) Your technology strategy is effectively communicated and deployed 
throughout all levels in the organisation? 
1 2 3 4 5X 
5 = completely 
1 = not at all 
 
(n) Does your organisation clearly identify its core competencies and core 
service/products? 
1 2 3 4 5X 
5 = fully 
1 = not at all 
 
(o) Does management make sure that efforts are focused on strengthening 
and exploring these core competencies? 
1 2 3 4 5X 
5 = extensively 
1 = not at all 
 
(p) How does your organisation’s technology position compare to its 
competitors? 
1 2 3 4 5X 
5 = outstanding 
1 = poor 
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(q) With regards to technology, is your organisation a: 
Leader  X 
Follower   
Laggard  
 
(r) Is your organisation effectively protecting its distinctive core technology? 
1 2 3 4 5X 
5 = fully 
1 = not at all 
 
(s) What is the value of your organisation’s technology to its customers?  
1 2 3 4 5X 
5 = outstanding 
1 = poor 
 
(t) In your organisation, is there a technology gap that gives your organisation 
an advantage in knowledge over your competitors? 
1 2 3 4 5X 
5 = fully 
1 = not at all 
 
(u) Technology within your organisation is related to: 
Technology/science push  
Market pull X 
 
(v) Does your organisation have a successful technology transfer procedure?  
1 2 3X 4 5 
5 = completely 
1 = not at all 
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(w) Do procedures exist in your organisation to ensure the optimal exploitation 
of technology? 
1 2 3 4 5X 
5 = completely 
1 = not at all 
(Krause, In Press) 
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4.5 TECHNOLOGICAL AUDIT CONDUCTED 
4.5.1 APPLIED TABLE:  STRATEGIC TRENDS, THREATS AND 
OPPORTUNITIES 
The strategic trends, threats and opportunities matrix are relatively the 
same as the SWOT analysis.  This technology audit uses the strategic 
trends, threats and opportunities matrix. 
 Table 4.1: Strategic trends, threats and opportunities applied 
 Trends, threats and opportunities 
Market 
 Special secret agreements with customers, ensure that the current 
customers return to MP Engineering for the production of tools, 
components and parts 
Competitors 
There are many engineering works in Port Elizabeth and all over the world.  
The competition base is big, but MP Engineering has established a 
reputation for delivering quality, precision products on time.  There is a 
constant threat from competition, trying to source MP Engineering 
customers.  MP Engineering will have to maintain its current high standard 
that is giving it its competitive edge. 
Distribution 
The organisation that has the ability to deliver a high quality product before 
its competition will get the contract above that of its nearest competitor in 
the engineering industry.  MP Engineering will have to ensure technological 
capabilities to ensure that it will be able to produce the high quality product 
in time. 
Suppliers 
In the engineering industry, it is important to build up good long-term 
relations with suppliers to ensure that they will walk the extra mile with the 
organisation.  By having good relations with suppliers, MP Engineering has 
ensured that they will get preferential treatment when ordering a scarce 
resource. 
Technologies 
MP Engineering has a policy of acquiring relevant technology to do the 
required order with precision and high quality.  The position of MP 
Engineering regarding technology is above that of most engineering works 
in Port Elisabeth.  This position can change rapidly, if the competition 
invests in similar technology.  The specific technology requires a high level 
of investment.  This will deter the competition initially, but as the price 
comes down, the competition will also start investing in similar 
technologies. 
Regulations 
Industry trends and regulations at local and international levels affect the 
product characteristics.  MP Engineering use current trends in the 
engineering industry and adhere to its contractual obligation with regard to 
secrecy agreement. 
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4.5.2 APPLIED TABLE:  COMPETITIVE FACTORS, PRIORITIES AND 
POSITION VERSUS COMPETITORS 
Table 4.2: Competitive factors, priorities and position versus 
competitors applied 
Competitive factor Priority Position with respect to competitors 
Quality compliance  One 
MP Engineering position above that of local 
competition, but internationally needs some 
attention 
Variety 
Variety at a given time 
Customisation 
Variety over time 
 Two 
The ability to provide variety, customisation 
over a short period of time enables MP 
Engineering to have a competitive 
advantage over competition 
Product performance 
Functional performance 
Durability 
Reliability 
Packaging 
 One MP Engineering position above that of local 
competition and international competition 
After-sales service 
Education and training 
Quickness of repair 
Guarantees 
Maintenance 
 One  
This is interlinked with quality compliance as 
the customer always come first at MP 
Engineering 
Environmental performance 
Reduction of raw materials 
Reduction of energy consumption 
Reduction of toxic materials 
Reprocessing 
clean emission 
Reduction of other inputs 
Disassembly  
Re-use 
Safe disposal 
 Three MP Engineering need to place more emphasis on these factors 
Costs  
Cost of raw material 
In-plant handling of materials 
Inventory 
Training 
Maintenance 
Downtime 
Stock-outs 
Energy 
Material waste 
Reworks 
Product and waste disposal 
Commercialisation costs 
Lifecycle costs 
Distribution costs 
 One 
MP Engineering and other engineering work 
shops are on par with these factors as all 
organisations are subjected to these factors 
Service 
Distribution 
Delivery (timing, reliability, flexibility) 
 One 
All priorities listed are 
critical to the success 
of MP Engineering 
 
 MP Engineering position above that of local 
competition and international competition.  
 
New product development speed and new 
product introduction  One 
MP Engineering is flexible and adapts 
quickly to new product required by the 
customer and the speed of introduction. 
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Note: Service distribution is listed as priority one, because the ability of MP 
Engineering to supply a high quality product before its competitors can 
mean that any new contracts to produce tools, parts or machinery, will be 
allocated to MP Engineering above its competition. 
 
4.5.3 APPLIED TABLE:  STRATEGIC PRIORITIES 
 Table 4.3: Strategic priorities applied 
 Strategic priorities and actions 
Current relevant 
product lines and 
markets 
Coating tools for catalytical converters for Sweden 
and Germany 
Current relevant 
product lines and 
markets  
Seam guides, weld vices and straightening of blocks 
for metal rolling industry in the USA and Mexico 
Current relevant 
product lines and 
markets 
Crimping presses and tools for Leoni International 
New product lines 
and markets 
  
New product lines 
and markets   
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4.5.4 APPLIED TABLE:  IDENTIFICATION OF TECHNOLOGIES 
 Table 4.4: Identification of technologies applied 
Type of technologies Technologies Sources 
Product technologies 
Lathe CD6250 
Bemato M-M/C   
StandardM-M/C  
Lathe-1500        
Lathe-2000        
Sparkeroder 
Surfacegrinder 
Phoenix Fm250 
Phoenix FL 5311 CNC 
Cosmos Wire cutter 
3VS Std Turret Milling Machine 
Cylindrical Grinder 
MEF Milling Machine 
Bob CAD CAM 
150mm Auto Super Hydraulic Milling Machine Vice 
Compressor 
Grundingh Machine Bohm  
MEGA Mill  
Various Machine 
and Technology 
Suppliers 
Production/process 
technologies 
Local Area Network   
Computer CAD/Cam 
Computer Pentium 11 
Software  
PE Technologies  
Support technologies 
-inbound logistics  
-outbound logistics  
-distribution  
-sales  
-after-sales service  
-customer relationship  
-supplier relationship  
 
KIA Diesel Truck 
Opel Astra Panelvan  
KIA Port Elizabeth, 
Williams Hunt Port 
Elizabeth 
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4.5.5 APPLIED TABLE:  COMPETITIVE FACTOR MATRIX 
 Table 4.5: Competitive factor matrix applied 
Competitive factors Deliverability Quality Speed Accuracy Flexibility Total Weight 
Phoenix CNC 
Machine Centre 5 5 5 5 5 5 
Phoenix FM250 4,5 4,5 4,5 4,5 4,5 4,5 
Bob CAD/CAM 5 5 5 5 5 5 
Mega Mill 4,5 4,5 4,5 4,5 4,5 4,5 
Phoenix FL 5311 4 4 4 4 4 4 
Sparkeroder 4 4 4 4 5 4,2 
Cosmos Wire Cutter  4 4 3 4 3 3,6 
Lathe CD 1500 3 3 3 3 3 3 
Lathe CD 6250 3 3 3 3 3 3 
Surface Grinder 3 3 3 3 3 3 
Surface Grinder 
Blumn 
3 3 3 3 3 3 
Bemato Milling 
Machine 2 2 2 2 2 2 
MEF Milling Machine 2 2 2 2 2 2 
LAN 5 5 5 5 5 5 
 
The rest of the available technology has an indirect impact on the 
manufacturing process and play a supportive role.  The above 
technologies are critical to MP Engineering to operate effectively.  The 
Phoenix CNC Machine Centre has just arrived as the researcher 
conducted the technology audit.  The additional technological capabilities 
will not only create capacity but also flexibility.   
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4.5.6 APPLIED TABLE:  IMPORTANCE/STRENGTH MATRIX 
 Table 4.6: Importance/strength matrix applied 
Strength scale (1-5) Critical 
technologies 1 2 3 4 5 
Phoenix CNC 
Machine Centre      X 
Phoenix FM250     X 
Bob CAD/CAM     X 
Mega Mill     X 
Phoenix FL 5311    X  
Sparkeroder    X  
Cosmos Wire Cutter   X   
Lathe CD 1500   X   
 Lathe CD 6250   X   
Surface Grinder   X   
Surface Grinder 
Blumn 
  X   
Bemato Milling 
Machine  X    
MEF Milling Machine  X    
LAN      X 
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4.6 FINDINGS – TECHNOLOGY AUDIT SURVEY 
4.6.1 GENERAL INFORMATION 
Mr Manfred Picha operates MP Engineering as a sole proprietor in an 
engineering environment.  The location of the factory is 26 Hart Street, 
Sidwell.  Two other engineering works are found in the direct vicinity. 
 
4.6.2 HUMAN RESOURCES 
MP Engineering currently employs eight employees.  Of the eight 
employees, two are administrative, four employees are production and the 
two remaining employees are general workers.  MP Engineering believes 
in continuous in-house training for all its employees. 
 
4.6.3 COMPANY STRUCTURE  
The organisation has a flat structure with Mr Picha as the manager/owner 
and the rest of the employees are equals with their specific fields of 
expertise.  
  
4.6.4 PRODUCTIVITY AND ECONOMIC DATA 
Annual turnover is estimated at R1,7 million for the current year.  Mr Picha 
indicated that it could be more pending a quote made to a German 
company.  The percentage growth from year three to year two was 14%.  
From year two to current the percentage increase has reduced to 6%.  This 
can drastically change if MP Engineering has been successful in securing 
the contract with the German company to which it has submitted a quote.   
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Buildings make 28,9 % of investment, equipment makes 4,4% of 
investment, machinery makes 44% of investment and vehicles make 22,7 
% of investment. 
 
(a) Existing installations 
The building area is 500 m2 with three-phase power. 
 
(b) Raw materials 
MP Engineering use tool steel, mild steel, aluminium, polyethylene and 
Teflon to produce tools and components for customers.  The sources of 
the raw materials are, Bohler Steel, Max Steel and Mazey Plastics. 
 
(c) Products 
The main products manufactured by MP Engineering are crimping presses, 
coating components (tools) for catalytical converters and machines for 
metal rolling.  These products and machines are sold to Leoni 
International, the local market, Germany, Sweden, USA and Mexico.  
 
(d) Process description 
Machining the raw material produces most of the tools, machines and 
components.  The design of the product comes from the customer.  It is 
loaded onto MP Engineering‘s computers that communicate via the Local 
Area Network with the workstations.  The workstation computers drive the 
CNC Lathe and CNC Milling Machines that produce the products. 
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4.6.5 QUALITY CONTROL 
MP Engineering does not have a quality control department, but the 
stringent standards and tolerances allowed by the customer guide the 
manufacturing process.  The only time a product will return is due to failure 
of the material specified by the customer. 
 
4.6.6 QUALIFICATION 
MP Engineering has no qualifications such as ISO 9000.  It must be noted 
that although there is no formal quality certificate MP Engineering’s 
reputation for quality is known in the local engineering industry. 
 
4.6.7 STANDARDS 
MP Engineering follow customer specification standards, own organisation 
standard and international standards set by overseas customers. 
 
4.6.8 RESEARCH AND TECHNOLOGICAL DEVELOPMENT 
MP Engineering does not have a research and development department.  
Mr Picha has previously designed a crimping machine that has been sold 
in the American market.  It must be noted that research and development 
in the engineering field is not conventional as with manufacturing plants 
that mass produce.  Each product manufactured has a new characteristic 
and has a component of research and design built in. 
4.6.9 PROBLEMS 
The problem relating to high product cost is the cost of raw material.  The 
quality of the product produced can be hindered by the quality of the raw 
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material.  MP Engineering has developed a crimping machine.  An agency 
was established in the USA to market the product.  Due to competition and 
lack of an established brand name, the product has not realised its full 
potential. 
 
4.6.10 TECHNOLOGICAL NEEDS AND DEMAND OF RELATED SERVICES 
MP Engineering has indicated a need for a software program to manage 
the financial side of the business.  The training of staff is also a high priority 
to ensure the process of quality control.  Mr Picha believes in the newest 
technology available to enable him to operate at the optimum level of 
productivity. 
 
MP Engineering sources information on the newest available technologies 
from his clients, suppliers, exhibitions and industry related magazines.  MP 
Engineering, customers and suppliers are consulted in the process of 
technology acquisitions. 
 
4.6.11 STRATEGY AND TECHNOLOGY STRATEGY 
MP Engineering regards technology as top priority.  The organisation has 
clearly defined corporate strategy.  Staff at MP Engineering in general 
support changes that will have to be made to implement better 
management of technology.  There is a clear definition about the strengths 
and weaknesses of MP Engineering regarding the strategic technological 
areas. 
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MP Engineering has an operational training policy and procedure in place.  
At MP Engineering multi-skilling is important to the employees as it 
empowers them.  MP Engineering lacks a proper functioning business 
environmental scanning system.  At MP Engineering the technology 
strategy contributes to the corporate and project strategy.  The technology 
strategy is effectively communicated and deployed throughout all levels in 
the organisation.  
 
MP Engineering has identified its core competencies and core 
service/products and focuses on strengthening and exploring these core 
competencies.  Its technology position compares favourably to that of its 
competitors.  It can be considered a technological leader.  MP 
Engineering’s customers play a big role in the decision to buy new 
technology.  It has created a technology gap due to purchasing of 
technology needed to establish an advantage in technology and 
knowledge over competitors. 
 
4.7 FINDINGS – TECHNOLOGY AUDIT 
4.7.1 FINDINGS: STRATEGIC TRENDS, THREATS AND OPPORTUNITIES 
4.7.1.1 Market 
MP Engineering has secrecy agreements with some its customers.  This 
helps to ensure that the current customers return to MP Engineering for the 
production of tools, components and parts.  These secrecy agreements 
indirectly help MP Engineering to maintain its local market share with 
regard to certain products. 
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4.7.1.2 Competition 
In the Port Elizabeth area, there are many engineering works, with similar 
capabilities to those of MP Engineering.  The overseas markets are even 
bigger and more competitive.  The competition base is big, but MP 
Engineering has established a reputation for delivering quality, precision 
products on time.  There is a constant threat from competition, trying to 
source MP Engineering customers.  To maintain its competitive advantage 
over competition, MP Engineering will have to maintain current high 
standards.  The ability to deliver before its competitors ensures that MP 
Engineering outperforms most of its direct competitors. 
 
4.7.1.3 Distribution 
MP Engineering has the ability to deliver a high quality product before its 
competition and this helps ensure that MP Engineering will get the contract 
above that of its nearest competitor in the local and international 
engineering industry.  MP Engineering will have to ensure technological 
capabilities to ensure that it will be able to produce the high quality product 
in time. 
 
4.7.1.4 Suppliers 
It is important to build up good long-term relations with suppliers, to ensure 
that they will try to accommodate short notice orders on scare raw material.  
By having good relations with suppliers, MP Engineering has ensured that 
they will get preferential treatment when ordering a scarce resource. 
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4.7.1.5 Technologies 
MP Engineering has a policy of acquiring relevant technology to do the 
required order with precision and high quality.  The position of MP 
Engineering regarding technology is above that of most engineering works 
in Port Elizabeth.  This position can change rapidly if the competition 
invests in similar technology.  The probability is remote as the machining 
centre just bought by MP Engineering cost R650 000.  Thus, the specific 
technology requires a high level of investment.  This will deter the 
competition initially, but as the price comes down the competition will also 
start investing in similar technologies. 
 
4.7.1.6 Regulations 
Industry trends and regulations at local and international levels affect the 
product characteristics.  MP Engineering use current trends in the 
engineering industry and adhere to its contractual obligation with regard to 
secrecy agreements. 
 
4.7.1.7 Findings:  Competitive factors, priorities and position versus competitors 
Prioritising competitive factors with respect to competition helps measure 
the organisation’s position against competition.  MP Engineering allocated 
priority one to most of the factors and priority two once, indicating that 
these competitive factors combined are very important. 
 
Quality compliance together with guarantees, after-sales service, product 
performance, durability, reliability, delivery, distribution, new product 
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development and the various factors concerning cost are prioritised as 
priority one.  Work variety and customisation are important, but most 
engineering works have these capabilities.  Environmental factors were 
rated priority three.     
 
MP Engineering quality compliance position is above that of local 
competition but internationally needs some attention.  MP Engineering has 
the ability to provide variety customisation over a short period.  This 
enables MP Engineering to have a competitive advantage over its 
competition.  When it comes to product performance, durability and 
reliability, MP Engineering positions itself above that of its local competitors 
and is on a par with international competition.   
 
MP Engineering needs to place more emphasis on environmental factors.  
Costs, down-time and other factors in this category place MP Engineering 
and other engineering workshops on a par with these factors as all 
organisations are subjected to these factors.  MP Engineering’s capability 
to outperform local and international competition on distribution gives the 
organisation a competitive advantage.  MP Engineering is flexible and 
adapts quickly to new products required by the customer and the speed of 
introduction. 
 
4.7.2 FINDINGS:  STRATEGIC PRIORITIES  
There are three main product lines that are maintained and considered 
strategic to the immediate existence of the business: 
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· The coating tools for the catalytical converters for the German and 
Swedish market; 
· Seam guides and weld vices for the metal rolling industry in USA and 
Mexico;  and 
· Crimping presses and tools for Leoni International. 
 
There are small one-off products and services but these three product lines 
contribute most of the turnover.   
 
4.7.3 FINDINGS:  IDENTIFICATION OF TECHNOLOGIES 
MP Engineering believes in technology as a wealth creator.  It has invested 
in various technologies to ensure that it has capacity and capability to 
manufacture orders in the shortest possible time.  This is evident from the 
technologies listed in the identification of technologies table.   
Most technologies relate to the product.  These, product related 
technologies are well supported by the process technologies 
 
4.7.4 FINDINGS:  COMPETITIVE FACTOR MATRIX 
From the competitive factor matrix it is evident that acquiring the new 
Phoenix CNC Machine Centre was a positive move as it has a weight of 5.  
This new machining centre is going to give MP Engineering much needed 
speed linked to quality, accuracy and flexibility.  In this highly competitive 
industry the capability to deliver before the competition has given MP 
Engineering the ability to undercut competition when quoting on the time 
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factor.  The machine has versatile functions, enabling MP Engineering, to 
manufacture a wider range of products. 
 
The Phoenix FM250 and Mega Mill are critical to MP Engineering as they 
weigh heavily at 4,5.  All of these machines communicate through the 
Local Area Network.  This technology enables the technology to 
communicate with the Bob CAD/CAM.  The product drawings are stored on 
protected drives that only enable the machining centres to enter and 
choose from programs to what specification the part must be 
manufactured.  It is understandable that this technology has a critical 
weight of 5.  The spark-eroder enables MP Engineering to make squares 
holes into metal when producing a tool for a customer.  The technology 
that provides the biggest and most critical competitive capability was 
discussed above. 
 
The rest of the technologies listed are important as they help to 
manufacture products that are not as complex and only need simple 
machining.  The weights allocated are a indication that this might be older 
machines that are fully operational, but do not have the capabilities of the 
newer workstations that give MP Engineering its competitive edge. 
 
4.7.5 FINDINGS:  IMPORTANCE/STRENGTH MATRIX 
In the importance/strength matrix the current and desired position of each 
critical technology is assessed.  This provides the basis to identifying the 
effort needed to achieve the desired competitive position.  The technology 
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capability assessment also allows identification of the areas in which a 
certain technology needs to be improved.  The present position of critical 
technologies will help sustain the competitive position of MP Engineering in 
the short-term.  To ensure long-term sustainability this matrix must be done 
regularly and analysed to keep track of its position and identify critical 
technologies that do not give adequate capacity and capabilities. 
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CHAPTER 5 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
5.1 SUMMARY 
The research is organised within the framework of technology 
management that consists of technology identification, selection, 
acquisition, protection, and abandonment.  A comprehensive 
questionnaire, the technology survey and technology audit address all 
different factors that play a role to effectively manage technology.  The 
developed survey and its results are presented. 
 
The researcher proposes processes, techniques, and approaches to 
improve the level of technology management to turn technology into a 
competitive advantage for the organisation.  Price is the principal basis of 
competition in the majority of market segments.  
 
The strategy at MP Engineering is to dedicate a certain CNC milling 
machine to the manufacturing of a particular component.  This creates the 
opportunity to maximise the productivity and efficiency of these machines 
through specialised equipment and long production runs.  These 
developments have obvious implications on suppliers. 
 
The requirements of global competition on the engineering industry have 
been quite challenging, and guide the business strategies of the 
organisations.  Developing competence in product and production 
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technologies stands out as becoming a major competitive advantage.  
Technology intensity is increasing in all various sectors of the economy, 
and requires the successful integration of technology strategy with 
business strategy to ensure an organisation’s success. 
 
The research methodology is designed to evaluate the current level of 
technology management and the extent of support provided by technology 
and organisation strategies.  The technology audit includes the processes 
of technology identification, technology selection, technology acquisition, 
technology protection, and technology abandonment. 
 
After the technology strategy has been formulated at organisational level 
the technology management process follows the path set out by that 
technology strategy.  This shows how crucial it is for the organisation to 
develop its own technology strategy for technology management.  Due to 
strong links between the business and technology strategies, the 
technology management process cannot be isolated from the business 
strategy.  The research reported is thus not restricted to the technology 
management process only but also includes aspects of business and 
technology strategies. 
 
A comprehensive technology survey, addressing all different aspect of the 
organisational environment was developed.  Individual subheadings within 
the questionnaire together with data provided and selections to be made in 
each section are indicated.  The stated questions required the respondent 
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to choose from a selection and were derived from the best practices 
reported in the literature.  The respondent chose according to scales to 
answer the choices provided.  The information gathered from the 
respondent are typically on an ordinal scale. 
 
The research encompassed a sample of one company, MP Engineering, 
decided upon due to its nature of being technologically intensive and falling 
into the micro to small organisation category. 
 
The selected company, MP Engineering, was contacted and given 
information about the objectives and methodology of the study.  The first 
site visit lasted about three hours to get a general background and 
information on the organisation.  The agenda of the site visit consisted of a 
brief explanation of the scope and objectives of the study, followed by 
information about the contents of the questionnaire.  
 
The sole proprietor, Mr Picha, gave the researcher a plant tour to 
familiarise the researcher with the technologies used.  The technology 
survey questionnaire was filled in on the second site visit.  The analysis of 
the results has provided the basis for the development of a technology 
audit to analyse the core technologies in depth. 
 
The company surveyed, MP Engineering, is an automotive related 
engineering firm that supplies the local and international market segment.  
The company operates as a sole proprietor.  The organisation has a 
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branch in Chicago that operates as an agency to promote the wire cutter 
produced by MP Engineering.  The sales for 2003 are estimated at R1,7 
million, 6% up from 2002.  Between 2001 and 2002, the average annual 
sales growth is 14%.  In the period examined the company exhibited a 
moderate performance increase in exports, on average 8%. 
 
Within the period from 2001 to 2003, the average number of workers was 
eight.  This could indicate a stable work environment.   
 
5.2 CONCLUSION 
Business strategy constitutes the referral point for the organisation’s 
activities.  Business strategy identifies the products and markets that will 
be exploited to achieve the business’s objectives.  The competitive 
advantages that will be pursued are defined by these strategies.  
Technology strategy identifies the contribution of technology to the 
competitive advantages pursued and the means to increase that 
contribution.  Different technologies offer different benefits with regard to 
productivity, quality, flexibility and timeliness. 
 
Delivery dependability arises as the factor with the greatest importance for 
the customers of MP Engineering.  Aspects of quality; such as 
conformance, reliability and durability are secondary to the most important 
factor contributing to MP Engineering’s competitive advantage over its 
competitors.  Delivery dependability and quality are areas where much 
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progress has been realised.  These factors are qualifying criteria to ensure 
future orders from customers locally and internationally.  
 
All technological choices must comply with the requirements of these 
criteria.  Design quality is the responsibility of the customer although MP 
Engineering does have design capabilities anyway.  At MP Engineering 
product flexibility encompasses product innovativeness, which is the ability 
to produce new or modified products cheaply and quickly, and customer 
responsiveness, which refers to the ability to respond to customer’s desires 
quickly regarding the characteristics of the product. 
 
Product flexibility is important as it affects the perception of the customer 
regarding deliverability.  The ability to manufacture products quickly in 
different mixes and volumes (process flexibility) is of special significance 
for MP Engineering. 
 
The diversity of the customer base and large competition base make 
flexibility a prerequisite for manufacturing technologies.  They are forced to 
remain flexible while supplying parts at competitive prices and high quality.  
Flexibility has a cost, and this cost is an additional factor to overcome 
when competing on low prices.  It has been observed that in order to 
secure flexibility requested by the customer MP Engineering increased 
their levels of technology capabilities. 
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Quality and delivery dependability are the qualifying factors when bidding 
for parts and components and price is usually determined by the 
manufacturer leaving little or no room for negotiation. 
 
Organisational strategy provides the basis for the development of 
functional strategies.  These functional strategies must all support the 
business strategy of the organisation in order for the organisation to be 
successful.  Intense competition and technological advances make 
technology an essential component of strategic management. 
 
The development of a technology strategy is the first step of the 
incorporation of technological aspects into the business strategy.  In 
organisations where technology is a high priority, the planning systems 
incorporate the technology plan as an integral part of the business plan.  At 
MP Engineering there is an informal technology strategy.  The technology 
strategy was well formulated by Mr Picha during the discussion when the 
researcher conducted the audit survey, but no formal technology plan and 
strategy exist on paper.  On the other hand the development and use of 
formal technology planning and strategy development strongly relate to 
research and development performance.  To successfully integrate 
technology planning with business planning MP Engineering needs a 
structured process for technology planning which the technology audit can 
provide. 
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In the formulation of technology strategy it is important to utilise customer 
feedback.  MP Engineering does communicate with its customers and 
suppliers before buying new technology.  The successful management of 
technology requires a willingness to take a long-term view for technology 
accumulation within the organisation.  The development and diffusion of 
product and process technologies may require years.  This fact makes 
long-term technology planning a prerequisite for a successful technology 
strategy at MP Engineering. 
 
Technology identification is the first sub-process of the technology 
management process.  Identification and evaluation of the technologies 
that may have a significant influence on the organisation’s current and 
future activities is the primary objective of technology intelligence activities.  
At MP Engineering the critical technologies needs are well-defined.  This 
enables MP Engineering to constantly monitor the critical position of the 
technologies, regarding manufacturing activities and processes.  Without 
electronic technology, MP Engineering would not be able to provide the 
customer with the required product. 
 
Technology intelligence activities are evaluated in terms of formulation of 
information needs, selection of information sources, data collection, and 
evaluation, storage and communication of information.  The organisation 
must monitor the developments in the field of their existing technologies 
and monitor technologies planned for the future.  The most frequently used 
sources of information for MP Engineering, on technology, included a trade 
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fair at Lipesicht, customers, equipment suppliers and scientific and 
technical publications. 
 
Sources such as equipment suppliers and customers provide information 
regarding new and emerging technologies needed at MP Engineering, in 
addition to existing technologies.  Disclosed patents seem to be frequently 
used at MP Engineering. 
 
The technology selection involves selection among technological 
alternatives identified through a technology identification process.  It is a 
multifaceted and complex process.  Technology selection becomes 
especially complex in the choice of technologies requiring large and long-
term investments.  Economic analysis also plays an important role in 
technology selection.  The principal factors of technology selection are 
business and technology strategy, organisation infrastructure and 
environmental factors. 
 
Business strategy should be the starting point of MP Engineering’s 
activities.  All major decisions should comply with the business strategy 
and serve the business objectives set.  Undefined technology strategy is a 
barrier to successful technology selection because it establishes the 
connection between technology choice and business strategy.  
Technologies selected by the organisation need to be consistent with its 
technology strategy. 
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The alignment of business strategy and technology strategy is a major 
research area.  Business strategy affects the strength of the relation 
between the organisation’s performance and particular technology 
strategies. 
 
The choice of process technology depends on the characteristics of the 
product and its market.  The impact of the following factors is evaluated:  
lot sizes and product lines breadth.  Small lot sizes significantly influenced 
the choice of process technologies at MP Engineering.  The small lot sizes 
determined the level of flexibility that was required from the manufacturing 
system at MP Engineering.  The need is to produce in small lots.  Product 
line breadth is another factor that influences the choice among 
technological alternatives.  Because of broad product lines at MP 
Engineering the need for flexible manufacturing operations is high.  This 
increases the administrative costs. 
 
The stability and duration of company-customer relationships are key 
elements that determine the choice of manufacturing technology.  MP 
Engineering indicates that customer relationships have a great impact on 
the technology choices.  The customer demands influence the selection 
process.  Long-term agreements with customers is another factor that 
affects the decisions of the organisation. 
 
Unstable demand arises as a major inhibitor for all organisational activities 
including technology selection.  Market growth is another important factor 
 149 
affecting selection.  Some sub-sectors experience stagnating and shrinking 
markets as the economic situation is buoyant. 
 
An organisation’s resources define the strategy it can pursue.  Capital and 
human resources impact the technology selection decisions at MP 
Engineering.  Financing requirements are identified by MP Engineering as 
having a great impact.  The level of workers’ capabilities and the level of 
management capabilities do appear to have a significant impact on the 
selection among technological alternatives. 
 
On the other hand engineering capabilities are more emphasised as a 
factor affecting technology selection decisions.  This fact also makes clear 
the need for continuously upgrading the engineering skills through in-
house training at MP Engineering. 
 
The organisation culture is a factor with highly emphasised influence on 
technology choice.  The attitude of Mr Picha towards technology is positive 
as it provides MP Engineering with its core technological capabilities.  The 
impact of quality infrastructure is moderate.  A strong quality infrastructure 
may support technologies that are more advanced. 
 
The use of economic analysis methods is found to be limited to the 
evaluation of turnover to determine the ability to purchase technology at 
MP Engineering.  The most frequently used method is payback period 
analysis.  Considering that the Republic of South Africa suffered from a 
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relative high inflation rate up to a few months ago, this choice appears to 
be reasonable.  The net present value analysis and internal rate of return 
analysis are used at MP Engineering when buying new technology. 
 
Of the qualitative factors that need to be included in the evaluation of the 
technological alternatives, the increase in quality is the most emphasised.  
This is an expected result since quality is one of the dominating 
competitive priorities and quality improvement is the principal objective of 
many technological investments.  Customer satisfaction is the second most 
frequently evaluated factor in the selection of technologies.  This is partly a 
result of the explicit technological demands of customers. 
 
In the unstable macro economic environment that exists in the Republic of 
South Africa, accurate identification of economic benefits of a given 
technology investment is even more difficult.  Therefore strategic analysis 
is more appropriate for this type of technology selection decisions. 
 
Mostly research and development organisations concentrate on product 
technologies, while production technologies are the primary responsibility 
of the production unit.  On the other hand, since no organisation can 
develop all the technologies it uses, external technology acquisition is also 
as important.  There could be diverse sources for external acquisition of 
technology. 
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The organisations in the engineering sector mostly acquire technologies by 
purchase of technology embedded in products, materials, equipment, and 
processes.  Although research and development/engineering is utilised at 
a slightly lower rate, it is deemed very efficient. 
 
While trade fairs and suppliers stand out as the major technology source, 
university laboratories and research and development institutions are 
distinctively not utilised.  The lack of skills and the need to reduce the 
uncertainties in the performance of new technology are the factors leading 
to the acquisition of externally developed technologies.  MP use external 
sources for the acquisition of technology. 
 
Four major ways of technology exploitation are:  employing its own 
processes or products, contracting-out manufacture, joint ventures and 
license-out.  A organisation’s relative self-confidence and competence in 
the technology development process influence the exploitation decisions.  
With lower competence and confidence, the external exploitation of 
technology decreases.  It appears that the greatest impact of new 
technology on operational results comes from production technologies and 
mostly as reduction in the production cycle time and as increase in the 
manufacturing capacity and flexibility. 
 
MP Engineering entered into secrecy agreements with its customers to 
effectively exploit technology.  Due to technology and processes diffusing 
very quickly and in so many different ways, there is a need to slow down 
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this process so as not to lose competitive edge in the market.  The 
research shows that MP Engineering does utilise legal protection methods 
such as patenting and design registration, but mostly secrecy contracts 
with its customers who supply the designs for the products.  With the 
creation of proprietary technologies the emphasis on protection methods 
will inevitably increase. 
 
The stimulus for phasing out a technology can be classified into two 
groups: technology push, the emergence of new and better technologies, 
and market pull, market demand for new technological solutions.  Market 
pull and technology push are interdependent.  Market demand triggers new 
technological endeavours while technological innovations raise new 
demands. 
 
The explicit demands of customers and the decrease in the demand of 
particular products are the two major market-driven factors for phasing-out 
of technology.  Among the technology-driven factors for abandonment, the 
shift to technologies providing cost advantage is the principal one.  Legal 
and contractual requirements affect the abandonment of product 
technologies.  Inability to identify technological alternatives is the most 
emphasised barrier to successful technology abandonment.  Two 
outstanding factors are the decrease in the demand for products containing 
the technology and explicit demands of institutional customers to shift to 
new technologies.  Shift to technologies providing cost advantage is the 
prevalent reason for phasing-out of product technologies.  Cost reduction 
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and process capabilities are the focal point of new product technologies in 
the engineering industry. 
 
The MP Engineering faces stiff competition.  The global competition forces 
MP Engineering to take innovative measures to secure long-term survival.  
MP Engineering will grow by simultaneously increasing its scale of 
operations and the added-value component in sales.  Relative to the global 
scale MP Engineering, with its current positioning, is largely constrained by 
the policies of the customer.  The added value component is decreasing 
for the suppliers.  MP Engineering follows an export oriented marketing 
policy.  MP Engineering realises the need for a technology strategy and a 
sound technology management process to secure long-term survivability. 
 
By conducting a technology audit at MP Engineering the following was 
discovered:  the technology auditing identified the strengths and 
weaknesses in some of the management systems existing in MP 
Engineering.  The technology audit survey identified the absence of a 
financial system that could enhance human productivity. 
 
The technology audit conducted helped point out the competence base 
required.  It set requirements needed and gave direction for the 
competency requirements of employees at the various levels.  Direct 
investments are made continuously in training.  As part of the technology 
audit MP Engineering can strengthen its training function by introducing a 
new system of post-training follow-up and dissemination of knowledge to 
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others through seminars and action plans.  The results of technology 
auditing indicate the organisation’s focus on new knowledge, attitudes and 
skills required by the employees in the organisation. 
 
Technology auditing rated the technical, managerial, human and 
conceptual competencies of the staff at various levels.  This differentiation 
helped MP Engineering identify and focus sharply on the competency 
requirements and gaps.  Continuous communication is needed as the lack 
thereof can result in a large number of human problems leading to wastage 
of time.  Mr Picha believes in an open door approach to enable open 
communication as it increases productivity.  The technology audit gave 
significant inputs about the existing state of the organisation.  New 
technology and the drive to do more with less have all converged to bring 
technology auditing to the forefront. 
 
The priorities of the new value-based agenda are to improve organisation 
processes, managing technology and focus on sources of profitability.  For 
the technology audit to deliver value, resources and skills must be aligned 
with the business strategy.  Technology auditing must demonstrate 
measurable results.  Therefore, the performance measurement systems 
have to be linked to corporate objectives. 
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5.3  RECOMMENDATIONS 
Business processes enabled by technology should regularly be reviewed 
by the technology audit to ensure that intended objectives are being met.  
Reaping benefits from technology auditing require a major cultural shift at 
every level of the organisation.  Technology auditing is a lever for 
competitive advantage.  Technology auditing identifies possible problem 
areas and therefore can help control and prevent revenue leakage due to 
poor technology.  Technology auditing is the tool for management to 
manage technology in the most effective way.  New technology can give 
rise to new market opportunities, improving processes and play a role in 
cost reduction and controlling costs. 
 
Technology auditing places the organisation at the forefront in reviewing 
and assessing these areas.  Managing risk and evaluating investment 
options are high priorities for all organisations.  Technology auditing assists 
top management in assessing these critical concerns.  The integrity of 
corporate information, its quality and timeliness, and the controls and 
security required to safeguard its usage, must be evaluated.  The 
technology audit enables the organisation to measure integrity of data 
systems and identify areas of risk.  Organisations struggle to enhance 
profitability due to unstable business environments. 
 
Technology auditing must support value drivers to identify where 
technology renewal is needed most.  Automation of certain operations can 
add value to business processes.  Employing technology effectively 
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requires a clear understanding of its role and appropriate use to ensure 
that any technology investment achieves that goal.  Technology auditing is 
the catalyst to ensure that the organisation has a competitive advantage.  
Technology auditing is not an end in itself, but is capable of producing 
substantial benefits simply by being implemented.  Technology audits are 
essential enabling tools that help management achieve the larger strategic 
goals.  Technology auditing must ensure that the organisation’s technology 
capabilities and projected benefits align closely with the technology 
strategy. 
 
Technology auditing must help identify whether prospective technology is 
flexible enough to support their organisation's unique processes, systems 
and objectives.  The technology audits can help assess user requirements 
in information technology.  Technology auditing assesses the 
organisation’s needs and looks for technology flexible enough to 
accommodate specific needs.  It ensures that the technology fits the 
organisation's overall technology base.  There are many advanced 
features and benefits associated with the audit technology basis.  It 
includes knowledge capturing, intranet-based issue tracking, built-in 
scanning, online and in-person user forums and risk assessment modules.  
The focus is to find the features that match the organisation’s needs. 
 
Technology auditing can assist in seeking wider, integrated applications.  
The focus should be on technology base that allow integrated applications 
rather than those stand-alone tools.  The technology audit must assess the 
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full cost of the automation.  It is important to consider technology costs and 
projected payback beyond the first year.  Software vendors may incorrectly 
minimise initial costs so it is important to consider the full costs of any 
automation solution.  Assess the reliability of the supplier.  Assess the 
record of accomplishment of the product.  Does the technology have a 
proven history of successful implementations? 
 
Automation can support strategic initiatives in a variety of ways.  
Technology is simply an enabler, and any new technology must entwine 
with their organisational mission and values. 
 
It is important that the recommendations of the technological auditing are 
implemented and that the technology audit process is repeated regularly. 
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ANNEXURE 1:  TECHNOLOGY AUDITING SURVEY FOR A HIGH-TECH 
ENTERPRISE 
Statements Grading 
People, in general, will support the necessary changes that will have 
to be made to implement a better management of technology   
Top management demands information about the status of the main 
technological projects at least twice a year   
Different divisions of the enterprise understand clearly the relevance 
of technology for competitiveness 
  
The enterprise strategy is clearly defined   
Technological activities are consistent with the enterprise's overall 
strategy 
  
The technology sources utilised (internal research and development, 
licensing, research and development contracting, joint ventures, 
research consortia) are consistent with the deadlines demanded by 
the strategic guidelines 
  
There is a clear identification of the strategic technological areas   
There is a clear definition about the strengths and weaknesses of the 
enterprise regarding the strategic technological areas   
There is an adequate balance between short- and long-term 
orientation in technological projects   
There is an adequate level of consensus regarding the trends of the 
lifecycle of the strategic technologies for the enterprise   
The authority and responsibilities of the project managers are clearly 
defined and they are adequate for the needs of the enterprise   
There is sufficient information about the status of each project 
regarding budgets and deadlines 
  
The enterprise protects its intellectual property when necessary   
There is an adequate evaluation system to assess the contribution of 
technology to the enterprise’s goals   
There is an adequate monitoring and information system for 
identifying technological threats and opportunities   
There is adequate integration between the several areas of the 
enterprise regarding innovation of products and processes 
  
There is an adequate use of technological alliances   
There is adequate information about research teams in universities 
and research institutes developing activities related to the 
enterprise's strategic technologies 
  
The research and development budget in percentage of the total 
sales is consistent with the expenditures of the competitors   
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Agreement with the statement regarding the actual situation of the enterprise:  
Low = 0 (the statement does not apply to the enterprise) 
High = 10 (the statement mirrors the status of the enterprise) 
 
Technology projects include engineering projects, development projects, 
continuous improvement of products and production processes, etc.  
Source: www.business-asia.net 
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ANNEXURE 2:  TAM AUDIT CHECKLIST 
Assessment areas  Elements     
   Rating 
 
  1 Corporate environment  
 Poor      Outstanding 
 
 1     2     3     4     5 
 
 
 
 
 Poor      Outstanding 
 
1.1 Senior 
Executive  
Leadership 
and 
orientation 
· Technology as a top priority: Technology is 
appreciated and managed as a key factor in the 
overall business strategy.  There is a chief 
technology officer, whose judgement has a 
considerable influence in the decision-making 
process.  The management style is consistent 
with the maturity of the enterprise. 
· Involvement and participation:  Managers are 
active members of the technology culture within 
the corporation.  They have close relationships 
with the chief technology officer and with 
technology gatekeepers. 
 1     2     3     4     5 
 Poor      Outstanding 
 
 1     2     3     4     5 
 
 
 
 Poor      Outstanding 
 
  1     2     3     4      5 
 Poor      Outstanding 
 
1.2 Technology 
strategy 
· Corporate strategy:  There exists a corporate 
strategy aimed at achieving the corporation’s 
vision.  One aspect of this strategy is aimed 
toward the technologies within the corporation.  
The technology strategy is a significant 
contributor to the corporate strategy. 
· Goals:  There are specific goals directed at 
establishing technology standards and 
positioning the company as the industry leader. 
· Deployment:  The technical strategy is effectively 
communicated and deployed throughout all 
levels in the organisation.   1      2     3     4    5 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
  
 
 
 
Poor      Outstanding 
 
  1      2     3     4    5 
1.3 Organisation 
structure 
· Organisational chart:  The organisation has a 
structure that enables agility.  It facilitates the 
decision-making process.  Technology is 
explicitly represented by a chief officer, whose 
judgement influences the decision-making 
process.  There exists evidence of organisational 
structure around technologies, not around 
products. 
· Teamwork:  The roles and jobs are designed to 
facilitate teamwork.  The teams are self-
managed, with only occasional reviews from the 
manager.  The teams can establish their own 
objectives and measures to support the overall 
technology strategy. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
1.4 Technology 
culture 
advancement 
· Culture:  There are values within the corporation 
that highlight the importance of technology as a 
strategic factor.  The corporate culture supports 
and encourages technology.  
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TAM AUDIT CHECKLIST (continued) 
Assessment areas  Elements      Rating 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
  · Learning organisation:  The organisation is 
skilled at creating, acquiring, and transferring 
knowledge,  and at modifying its behaviour to 
reflect new knowledge and insights.  The 
organisation has established methods for 
systematic problem solving, experimentation with 
new approaches, learning from its own 
experiences (both successes and failures) and 
most successful practices of others, and 
transferring knowledge quickly and efficiently 
throughout the organisation.  Lessons are 
documented and distributed throughout the 
organisation. 
· Communication:  There are no organisational 
barriers threatening the communication top-
down, bottom-up, and horizontally.  Ideas and 
concerns can be freely expressed.  Information is 
made available to whoever might need it.  The 
organisational structure is not a barrier when 
trying to communicate with top management 
levels. 
· Management of change:  The organisation is 
effective in dealing with change.  People perceive 
change as an opportunity, rather than a threat.  
Teams can be easily reorganised to adapt 
quickly to new corporate needs. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
1.5 People 
(Employees 
are 
considered to 
be 
and treated 
as the 
company’s 
most 
important 
assets. 
All levels of 
management 
uphold a 
commitment 
to 
treating 
people 
with respect 
and 
fairness.) 
· Recruiting policies:  Human resources are in 
continuous contact with the operative 
departments to be aware of their needs regarding 
new employees.  Candidates are identified and 
selected by taking into account their initiative, 
leadership, and technical skills. 
· Training:  A process is in place to ensure that the 
employees are high-skilled, knowledge 
resources, customer-driven, trainers, and 
problem solvers. 
· Empowerment:  Employees are empowered to 
take direct action when a problem occurs or an 
opportunity exists.  Managers are perceived as 
facilitators.  Data are accessible to the 
person/team that requires information. 
· Reward system:  The reward system takes into 
account the different motivation factors for 
managers, engineers, scientists, and 
entrepreneurs, as well as the flexible nature of 
the organisation.   
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TAM AUDIT CHECKLIST (continued) 
Assessment areas  Elements      Rating 
 
  2 Technologies categorisation  
 Poor      Outstanding 
 
  1      2     3     4    5 
2.1 Service/ 
product 
technologies 
· Internal technologies :  The corporation has 
clearly identified its core competencies and core 
service/products.  Managers make sure that 
efforts are focused on strengthening and 
exploiting them. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
  · External technologies :  Technology gatekeepers 
have identified the external technologies included 
in the products, and made sure that none of them 
are of strategic importance.  The system must be 
able to identify any important technology and 
develop it in-house before it becomes a 
competitiveness factor.  There are established 
systems to forecast future developments. 
· Basic technologies:  The basic technologies of 
the industry are clearly identified and maintained 
in good competitive position.  There are 
established systems to forecast future 
developments. 
· Technology trends:  Technology gatekeepers 
must know the current standing and trends of the 
technologies behind the core competencies.  
There are established systems to forecast the 
future developments. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
2.2 Back office/ 
process 
technologies 
· Internal technologies:  The organisation values 
the development of process technologies as 
much as the development of product 
technologies.  Managers make sure that efforts 
are focused on strengthening and exploiting 
them. 
· External technologies :  Technology gatekeepers 
have identified the external technologies included 
in the processes.  They make sure that the latest 
developments are included in the processes.  
There are established systems to forecast future 
developments. 
· Basic technologies assessment :  The basic 
technologies of the industry are clearly identified 
and maintained in good competitive position.  
There are established systems to forecast future 
developments. 
· Technology trends:  Technology gatekeepers 
know the current standing and trends of the key 
process technologies that support the 
manufacturing process of the core products.  
There are established systems to forecast future 
development. 
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TAM AUDIT CHECKLIST (continued) 
Assessment areas  Elements      Rating 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
2.3 Technology 
in 
marketing 
· Innovation in marketing:  The company develops 
sound and aggressive marketing plans to better 
capitalise on the characteristics of the products, 
making them more accessible to customers. 
· The product-service concept:  The company is 
able to identify the service customers require 
from the products and to look for alternative ways 
to satisfy that need.  Products are customised 
solutions.  The boundary between product and 
service becomes less obvious. 
 Poor      Outstanding 
  3 Markets and competitors  
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
3.1 Market 
needs 
· Market assessment system :  There are systems 
which effectively identify the market’s needs and 
its future possible trends.  This information is 
available to research and development leaders, 
and people within the organisation are 
encouraged to understand it.  Market trends are 
included in the overall corporate strategy.  
Technology gatekeepers are active participants 
in this process. 
· Marketing of technology:  The marketing 
department has developed systems to exploit not 
only products but technologies.  Plans must be 
consistent with exploitation policies and with the 
overall technology strategy. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
3.2 Competitors’ 
Status 
· Competitor assessment:  Cross-functional teams 
are in charge of periodically assessing the core 
competencies, technological status, and possible 
future capabilities of competitors. 
· Benchmarking:  The company periodically looks 
for the best practices related with its business, 
wherever they can be found.  Internal processes 
and policies are compared with the benchmarks, 
and plans are developed to reduce the gaps. 
 
  4 Innovation process  
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
4.1 Idea 
generation 
· Intrapreneurship:  Policies exist to permit 
innovation at all organisational levels.  
Employees are encouraged to suggest new ideas 
for products, services, or processes.  Reward 
systems are in place to motivate innovation 
within the company.  Employees know the 
market needs and build on them in order to 
create new products or services.  There exists a 
system that enables intrapreneurs to 
communicate and develop new ideas. 
· Entrepreneurship:  Entrepreneurs are motivated 
to develop their ideas within the organisation if 
the ideas are consistent with the strategy.  
Otherwise, the system allows the entrepreneur to 
go elsewhere to develop the idea.  
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TAM AUDIT CHECKLIST (continued) 
Assessment areas  Elements         Rating 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
4.2 Technology 
generators 
· Science push:  Technology gatekeepers have the 
resources to be experts within their fields and are 
empowered to suggest new directions and 
trends.  They are aware of the latest scientific 
discoveries within their specific fields.  
 Poor      Outstanding 
 
  1      2     3     4    5 
  · Market pull:  Marketing is able to relate current 
products to market needs, identifying gaps and 
opportunities.  The information regarding market 
needs is available to all interested 
persons/teams. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
4.3 From 
concept 
to market  
· Break -even time and break -even cost:  There is 
evidence of continuous improvement on the time-
to-market variable.  The teams are able to 
provide follow-up on their expenses throughout 
the entire time-to-market period.  
  5 Value-added functi ons  
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
5.1 Research 
and 
development 
· Cross-functional teams:  Cross-functional and 
autonomous teams are used to plan, develop, 
and implement new products, processes and/or 
services.  Design for manufacturability is 
achieved through early involvement of all 
departments in the company.  Every new venture 
has a champion leading the effort. 
· Portfolio justification :  The research and 
development portfolio is fully consistent with the 
corporate and technology strategies, with the 
maturity of the industry, and with the core 
competencies of the corporation.  There is a 
process to select new projects that will support 
the overall strategy and its congruency with 
technology priorities, acquisition, and 
exploitation. 
· Success/failure analysis:  Projects are analysed 
to identify and understand causes of success or 
of failure;  learning is documented and distributed 
within the company.  
 Poor      Outstanding 
 
  1      2     3     4    5 
5.2 Operations · Improvement:  There are measures related to all 
the important variables of the processes.  There 
is evidence of continuous improvement in those 
measures.  The organisation is able to reach 
economies of scale and economies of scope to 
satisfy market needs. 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
5.3 Environment- 
conscious  
technology 
· Green products and processes:  The company is 
concerned about designing and producing 
environment-friendly products.  The processes 
are equipped with filters or appropriate non-
pollution devices. 
· After-life analysis:  The design of the product 
takes into account the fact that the product will be 
discharged at the end of its lifetime;  its recycling 
is already considered.   
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TAM AUDIT CHECKLIST (continued) 
Assessment areas  Elements         
Rating 
 
  6 Acquisition and exploitation of technology  
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 
 
 
 
 
 Poor      Outstanding 
 
  1      2     3     4    5 
6.1 Acquisition of 
technologies 
· Method of acquisition:  The technology 
acquisition options (internal research and 
development, joint ventures, licensed in, or 
purchase) support the technology strategy .  The 
decisions are based on the lifecycle position of 
the specific technology.  Decisions take into 
account factors such as the company’s standing, 
urgency of acquisition, investment, lifecycle 
position, and technology category. 
· Capital investment:  Capital appropriations are 
analysed and approved based not only on 
financial statements but also on the competitive 
advantage they may create.   
 Poor      Outstanding 
 
  1      2     3     4    5 
 
 Poor      Outstanding 
 
6.2 Transfer of 
technology 
· Transfer procedures:  The company has transfer 
procedures, which allow it to successfully transfer 
technologies from other institutions, i.e., 
companies, laboratories, universities. 
· People transfer:  When a new technology is 
acquired, people are also transferred to support 
the transfer process.   1      2     3     4    5 
 Poor      Outstanding 
 
  1      2     3     4    5 
6.3 Exploitation 
for profit 
· Exploitation for profit:  Procedures exist to ensure 
the optimal exploitation of technologies, whether 
in product or processes, contracting out 
manufacturing, joint venture or licensing out.  The 
decisions are consistent with the overall 
technology strategy and the technology 
classification. 
 
 Poor      Outstanding 
 
6.4 Protection · Protection:  The innovation process is a closed 
loop requiring that the knowledge be protected 
either by patenting, secrecy, or other methods.   1      2     3     4    5 
Source:(Khalil, 2000:268)
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ANNEXURE 3:  TECHNOLOGY SHEET MP ENGINEERING 
 Cost Accum. Book Value 
  Deprec.  
Motor Vehicles:       
Isuzu Diesel 19 495,60 8 048,64 11 446,96 
Trailer 7 000,00 6 597,35 402,65 
Turfmaster 13 585,00 4 890,60 8 694,40 
KIA Diesel Truck 108 771,93 7 251,46 101 520,47 
Opel Astra Panelvan 33 666,50 2 805,54 30 860,96 
Neon Chrysler 105 181,34 1 753,02 103 428,32 
    
Sum Motor Vehicles 287 700,37 31 346,61 256 353,76 
    
Office Equipment    
Fax M/C           1 754,39 1 435,53 318,86 
3 DR Filling Cabinet 1 075,00 715,41 359,59 
Computer Java 5 951,75 3 310,76 2 640,99 
Vinyl Cutter & Software 28 990,00 16 126,17 12 863,83 
Computer CAD/Cam 6 947,37 4 433,72 2 513,65 
Computer Pentium 11 6 335,09 3 826,73 2 508,36 
3-Piece Office Furniture 1 665,99 995,27 670,72 
Canon Digital Camera 6 140,34 2 996,49 3 143,85 
Microwave 1 206,14 472,81 733,33 
Dot Matrix Printer 2 292,00 343,80 1 948,20 
Canon Laser Printer 2 192,11 365,35 1 826,76 
Matton Techn. 5 595,00 746,00 4 849,00 
Office Chairs 613,16 196,21 416,95 
Desk 3 436,72 1 906,28 1 530,44 
Computer 5 781,61 3 206,95 2 574,66 
Screen 3 041,11 1 686,84 1 354,27 
Chair 2 863,91 1 588,55 1 275,36 
Computer Stand 1 374,66 762,49 612,17 
Fax machine 1 156,37 641,42 514,95 
Software 5 781,61 3 206,95 2 574,66 
    
Sum Equipment 70 758,33 48 963,72 45 230,60 
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Machinery:     
Mesuring Equipm. 5 000,00 4 328,92 671,08 
Lathe CD6250 27 000,00 23 241,91 3 758,09 
Bemato M-M/C   33 250,00 26 974,27 6 275,73 
StandardM-M/C  23 900,00 22 083,80 1 816,20 
Lathe-1500        34 500,00 31 891,21 2 608,79 
Lathe-2000        23 000,00 21 373,02 1 626,98 
Grinder  introd.   25 000,00 19 757,12 5 242,88 
Sparkeroder 48 000,00 42 906,95 5 093,05 
Surfacegrinder 19 000,00 16 914,49 2 085,51 
Shopmate 9/97 2 850,00 2 526,75 323,25 
Belt & disc Sander 2 870,00 1 992,26 877,74 
Phoenix Fm250 199 000,00 175 701,03 23 298,97 
Phoenix FL 5311 CNC 165 000,00 143 267,25 21 732,75 
Cosmos Wire cutter 157 500,00 106 939,95 50 560,05 
3VS Std Turret Milling Machine 22 500,00 11 666,25 10 833,75 
Cylindrical Grinder 16 000,00 8 296,00 7 704,00 
MEF Milling Machine 32 000,00 17 184,53 14 815,47 
Bob CAD CAM 8 532,53 4 108,13 4 424,40 
150mm AS Hydraulic Milling Machine Vice 3 400,00 1 574,03 1 825,97 
Compressor 5 611,40 2 597,80 3 013,60 
Grundingh Machine Bohm 25 000,00 10 647,91 14 352,09 
Compressor 2 254,42 1 250,48 1 003,94 
MEGA Mill 295 000,00 40 972,18 254 027,82 
Express WS 5 944,32 1 816,32 4 128,00 
Circular Saw 2 300,00 447,22 1 852,78 
Punch Grinder/Gide 5 800,00 805,55 4 994,45 
Work Bench 1 446,90 802,57 644,33 
Tooling Displays 42 998,78 23 850,57 19 148,21 
Machine Displays 65 500,66 36 331,92 29 168,74 
    
Sum Machinery  1 300 159,01 802 250,39 497 908,62 
Land & Building    
Land & Building 325 000,00  325 000,00 
32 Hart Street    
Total 1 983 617,71 882 560,72 1 124 492,98 
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ANNEXURE 4:  TECHNOLOGY AUDITQUESTIONNAIRE 
TECHNOLOGY AUDIT:  QUESTIONNAIRE 
 
Interview guide 
 
General information 
 
 
Company name: 
 
………………………………………………………………………………………….. 
Legal status:  ………………………………………………………………………………………….. 
Sector:  ………………………………………………………………………………………….. 
Address:  ………………………………………………………………………………………….. 
Tel:  ………………………………   Fax:.    ……………………………………………… 
e-mail:  ………………………………………………………………………………………….. 
Responsible:  ………………………………………………………………………………………….. 
Position:  ………………………………………………………………………………………….. 
Date:  ………………………………………………………………………………………….. 
 
HUMAN RESOURCES 
 
 y-2 y-1 Y 
Total number of 
employees 
   
 
Analysis of human resources 
 
DEPARTMENT Total Number Scientific staff 
  University Technical 
Schools 
Permanent staff    
   Production    
          Scientific staff    
          Technicians     
          Workers    
   Quality    
   Research – Development- Planning    
   Sales – Marketing    
   Administration    
   Others …………………………..    
Seasonal personnel    
…………………………………..    
…………………………………..    
…………………………………..    
 
          Yes
          ?
  
Are continuous training programs offered to the personnel? 
          No
          ? 
 
Please specify 
If YES (frequency, number and categories of the employees participating in internal or external training programs, 
etc.) 
If NO explain the reasons (high expenses, insignificant needs for additional training, etc.) 
……………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………
…………………………………………………………………… 
 
Company Structure (ORGANIGRAM) 
 
PRODUCTIVITY AND ECONOMIC DATA 
 
Annual turnover y-2 y-1 y (estimation) 
 Turnover    
 
Investments y-2 y-1 y (estimation) 
 Amount    
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General categories of investments realized the last 3 years 
 
Category % of total investment cost 
Buildings 
Equipment 
Others (*)  
……………………. 
……………………. 
……………………. 
 
(*) Specify …………………………………………………………………………………… 
……………………………………………………………………………………………….. 
 
Existing installations         
 Owned 
          
 Yes  No 
   Field Area (m2)   …………………  ?
  ? 
   Buildings Area (m2)   …………………  ?
  ? 
   Installed Power (HP)    ………………… 
 
Raw Materials 
 
a/a CATEGORY  QUANTITY SOURCE 
1.    
2.    
3.    
 
 
Products 
  
a/a Main Products  Quantity % Of turnover Destination 
1.     
2.     
3.     
 
PROCESS DESCRIPTION 
 
 
STAGE 
Applied Technology Equipment 
 
 
  
 
 
  
 
 
  
 
 
  
 
Flow sheet 
 
 
QUALITY CONTROL 
 
          
       YES  ? 
 Existence of Quality Control Department 
       
    NO  ? 
 
 
The applied quality control techniques satisfy 
· totally the product specifications    ? 
· the so called basic specifications    ? 
· partially the product specifications    ? 
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YES 
? 
Is quality control of the products carried out by external organisations?    
         NO 
         ? 
           
         OFTEN 
    ? 
 
Are products returned because of quality control problems?   
 RARELY ? 
          
 NEVER ? 
 
 
 
QUALIFICATION 
 
Qualification Certificates related to the enterprise, e.g. ISO 9000 
 
? YES 
? NO 
 
 
Type of Certificate Date Qualification Organization 
   
   
 
  
 
 
 
Qualification process in progress 
 
Type of Certificate Estimated date of certificate Qualification Organization 
   
   
 
 
STANDARDS 
 
Specify the type of standards you follow for your products 
    Exist   Followed  Not followed 
Legislation   ?   ?   ? 
Clients   ?   ?   ? 
Company    ?   ?   ? 
International   ?   ?   ? 
 
Remarks :   ………………………………………………………………………………………………… 
………………………………………………………………………………………………………………. 
 
RESEARCH AND TECHNOLOGICAL DEVELOPMENT 
 
          YES
          ? 
 Existence of an R&D Department 
          NO
          ? 
 
 Personnel involved only with R&D activities     …….. 
 Personnel involved only with Quality Control activities     …….. 
 Personnel involved with R&D and Quality Control activities as well  …….. 
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Areas of the R&D interest 
 
 Degree of interest 
 Large Medium Negligible 
Informatics ? ? ? 
Microelectronics ? ? ? 
Automation ? ? ? 
Robotics ? ? ? 
Optoelectronics ? ? ? 
Biotechnology ? ? ? 
New Materials ? ? ? 
Other (specify) ? ? ? 
 
Participation in R&D financed projects 
a / a Project type Project objectives Budget 
    
    
    
 
Specify the reasons, why your company has not participated yet in related projects 
· There is no interest        ? 
· Lack of information concerning R&D programs, i.e. call of proposals, etc.   ? 
· Insufficient technical assistance for the proposals      ? 
· Weakness in finding capable partners to organize a viable cooperation   ? 
· Other  …………………………………………………………………………………….. 
 
PROBLEMS 
 
Describe the main problems which hinder the competitiveness of your enterprise 
 
High product cost        ? 
related to   raw material cost     ? 
    labour cost      ? 
    patents and royalties cost    ? 
    utilities, maintenance, operating supplies, etc.   ? 
other ……………………………………………. 
Product quality        ? 
related to   weakness in standardization    ? 
    lack of quality control     ? 
    the quality of raw materials    ? 
    the applied technology     ? 
other ……………………………………………. 
 
 
 
 
Limited market share        ? 
related to   insufficient marketing     ? 
    the weakness of the distribution network of the products  ? 
    insufficient knowledge of the market   ? 
    established brand names and market shares    ? 
other …………………………………………………………………………………………. 
 
 
Limitation of business activities       ? 
related to   the obscurity or the complication of the legislation  ? 
    ineffectiveness of the investments laws   ? 
    insufficiency of banking organisations    ? 
    instability of financial environment    ? 
    high money cost     ? 
other …………………………………………………………………………………………. 
 
          
     
 
TECHNOLOGICAL NEEDS AND DEMAND OF RELATED SERVICES 
 
Technological targets of the company      
 
REMARKS 
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Improvement of the interior structure/administration  ? 
 Novel administration systems      ? 
  Systems based on informatics    ? 
  Quality assurance systems    ? 
  Production programming processes    ? 
  Other      ? 
 Education / Training / Specialization     ? 
Existing problems / Proposed solutions (financial resources) ……………………………………………… 
…………………………………………………………………………………………………………………… 
 
Improvement of the process of quality control   ? 
  New equipment     ? 
  Specialized personnel     ? 
  Processes      ? 
  Qualification     ? 
  Other      ? 
  Education / Training     ? 
Existing problems / Proposed solutions (financial resources) ……………………………………………… 
……………………………………………………………………………………………………………………………………
…………………………………………………………………………………………   
  
Improvement of the products      ? 
Increase of the productivity     ? 
 
 New equipment      ? 
 New technology      ? 
 Raw materials      ? 
 Novel production processes      
  automation      ? 
informatics      ? 
other      ? 
 Education / Training / Specialization     ?  
          
   
Existing problems / Proposed solutions (financial resources) ……………………………………………… 
……………………………………………………………………………………………………………………………………
…………………………………………………………………………………………  
New products       ? 
 Market research      ? 
 New technology      ? 
 Other       ? 
 Education / Training / Specialization     ? 
 
Existing problems / Proposed solutions (financial resources) ……………………………………………… 
……………………………………………………………………………………………………………………………………
………………………………………………………………………………………… 
 
Improvement of the Marketing Techniques   ? 
 Novel marketing techniques      ? 
 Exploitation of electronic information networks    ? 
  Other      ? 
 New types of commercial collaborations     ? 
 Education / Training / Specialization     ? 
 
Existing problems / Proposed solutions (financial resources) ……………………………………………… 
……………………………………………………………………………………………………………………………………
………………………………………………………………………………………… 
 
 
Specify the sources of the applied technology 
       
        YES  NO
  EXPLANATION 
Internal R&D       ?  ?
 …………………………….. 
Training / Hiring of specialized personnel    ?  ?
 …………………………….. 
R&D in collaboration with other institutions     ?  ?
 …………………………….. 
R&D contracted to external organizations    ?  ?
 …………………………….. 
R&D developed by the parent company    ?  ?
 …………………………….. 
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Purchase of know -how       ?  ?
 …………………………….. 
New equipment purchase     ?  ?
 …………………………….. 
Other  ………………………………………….    ?  ?
 …………………………….. 
 
Remarks  
…………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………… 
 
 
Barriers for the development of innovative solutions  
 
          
 EXPLANATION 
Information       ?
 …………………………….. 
Lack of training or specialized personnel    ?
 …………………………….. 
Financing 
 Self financing      ?
 …………………………….. 
 Collaborations       ?
 …………………………….. 
 Subsidies       ?
 …………………………….. 
Technology       ?
 …………………………….. 
Other   ……………………………..    ?
 ……………………………..  
 
 
 
Specify the information sources you use 
Clients    ?   
Suppliers    ? 
Exhibitions    ?  
Printed matter – magazines  ? 
Commercial branches or Chambers  ?  
Research – Technological centres  ? 
Universities (here or abroad)  ? 
Other enterprises   ? 
External experts   ?  
Industrial or business networks (clubs) ? 
Other …………………………………………………….. 
 
 
Please evaluate the available information in the following areas and declare if it is necessary to have additional 
information related to these areas. 
 
Source: www.urenio.org       
   
 
